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THE BREEDING HABITS of the PARADISE FISH, 

(POLYACANTHUS OPBRCULARI8, Jjinn(VU»y 

By Edoar R. Waite, F.L.S., Zw^logist. 

In a former paper^ I described tlie nesting liabits of the Fighting 
Fish (lietta jyugnmy Cantor) as observed in my aquana. I have 
since had the go(id fortune to secure a number of living specimens 
of the Paradise or Rainl)ow Fish, PolyacanthuH ojiercularis^ Lin- 
nseus,^ which name, according to Dr. Boulenger,** represents the 
original si)ecies whence th(» domestic Macropqdus viridiauratm^ 
LacepMe,^ is derived. 

This fish is breeding veiy fretdy with me, but as its life history 
is well known I not propose to do more than point out in 
what n^spects its habits tliffer from those of Betta, 

The male is larger than the feitlale, has the fins more produced 
and the caudal filamentous. Ordinarily tlu? coloration of the 
,st^xes is similar, but when breeding the hues of the male are 
inttmsified, whih' the female becomes ver}" pale and loses the 
bc'autiful greenisli blue bars on the body. None of the illustra-* 
tions I have seen do justice to this b(?autiful fish. My specimens 
exhibit ten bars as described by Liniiieus ; published figures 
show a smaller numlKU’.'' 

The nest of Polyncanthaa is usually not so extensive nor so 
donu'-shaped as that of Jietta : this may b(^ accounted for by the 
former fish showing a greater preference for nesting beneath 
some sholt(*r, as the leaf of a Nardoo {Marsilea) or the crossing 
ribbons of Valis'ueria, The first batch of eggs is frequently 
produced >vhen but a finv bubbles are formed, others Ixung added 
below as (n ipositioii pi’oceeds. As a consequence the eggs are 
raised quiti.^ out of th(* \vak‘r and hatchcjd in this situation. 
The young ones may be seeii wniggling within the egg on the 
sui*face of tlu^ nest : this Itmds support to the observation that 
some existing shelttu* is used, beneath which the bubbles are 
blowm, otherwise' the young would be very conspicuous to an 
enemy al)ove. 


^ Waite—Rec. Aust. Mus., v.. 1904, p. 293, pi. xxxviii. 

^ Lintia3U8 —Syet, Nat., ed. x, 1758, p. 283. 

^ Boulenflcer—Cambridge Nat. Hist., vii., 1904, p. 669. 

* LaefipMe—Hist. Nat. Poiss., iii., 1802, p. 417. 

•'5 Cuvier et Valenciennes—Hist. Nat. Poiss., vii„ 1831, pi. 197; Valen¬ 
ciennes—Reg. Aiiim. Ill, Poiss., pi. Ixxiv., fig. 2; Pouchet—Rev, 
Mag. Zool., xxiii., 1872, pi, xxv. 
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A marked difference is observable in the relative specific 
gravi^ of the eggs of Betta and PolyoAianthtta,, As previously 
described those of the former are heavier than water, and the 
male collects them as they sink and places them beneath the 
nest. In the latter the eggs are lighter than water, and thus 
ascend to beneath the bubbles without the aid of the male. At 
the moment of extrusion the female is quite inverted, so that the 
eggs, apart from their relative lightness, are directed upwards. 
As the nest may be of but little extent, say, at first, of the size 
of a shilling, the eggs frequently rise to the surface in the clear 
water beyond its margin ; these are collected by the male and 
placed beneath the bubbles. This does not, however, occur until 
some little time after the eggs are produced, for, unlike the con¬ 
dition in Betta, it is the male who is most exhausted, the female 
being the first to move away* 

The female Paradise Fish seems to have greater* motherly 
instinct than the female Betta, and freciuently takes part in 
collecting the eggs and placing them in the “cradle,” though this 
is quite subject to the whim of the male, who assumes complete 
control. 

I now have eight pairs of Polyacantk'as breeding, and there is 
much difference in the amount of toleration extended to the 
female by their respective mates. Though I had three nestings 
of Betta the progeny was the result of but one pair, so that my 
generalisations in this respect may not be quite fair. The 
female Betta certainly devoured all eggs and young that came 
within her reach. One of the female Polyacaiithii^, on the other* 
hand, obtained thi'ee or four eggs from the nest, evidently with 
the view, like the male, of rearranging their position. She was, 
however, driven away, but at the first opportunity returned the 
eggs to the nest, having hod them in her mouth for more than a 
minute. 

As I had so many pairs breeding I could afford to sacrifice one 
family in order to ascertain, if possible, what real object the male 
has in so zealously tending and guarding the eggs. To this end, 
as soon as a complement of eggs was produced I removed them 
en masse, by means of a tablespoon, to another vessel. They 
hatched in the usual course, and the laivai developed, so that now, 
at the end of six weeks, they are as large, active and healthy as 
those left under the care of the male. 

With the view of ascertaining the frmction of the bubbles, I 
removed from another nest some of the newly-deposited eggs, and 
carefully rejected all bubbles. As before, these eggs developed 
equally with those left under patenial care. It would seem, 
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therefore, that the purport of the nest and care of the parent is 
simply protective. The mass of t^ume hides the eggs or young 
from aerial or terrestrial enemies, while the attendance and 
vigilance of the male secur(*s them fi'om attack of aquatic foes. 

In whose habits are, apparently, more highly specialised, 
the nest must have a more important function, seeing that 
without it, and the care of the male, the eggs would naturally 
sink and doubtless perish. 

J had not hitherto numbered UtHcidm'ia among my acjuatic 
plants, but having procured a spray, I placed it in a vessel in my 
st^udy at the museum : this contained a pair of Paradise Fish and 
fry a few days old. Paying me a visit next day, my colleague, 
Mr. T. Whitelegge, wanied me of the possible fate of the young, 
having in mind tlie well-known carnivorous habit of th(‘ Bladder- 
wort. 

An inspection of the ves.sel showed that the number of young 
had very seriously diminished, and the missing oiU‘s were found 
in the bladders of the plant. 8oine were st?ized by the head, and 
some by the tail, as originally descnb(‘d by Mr. Simms in the 
cas(i of roach fry. 

Tn the hope of st^eing a fish actually caught, my assisUint, Mr. 
A. K. McCulloch, waixjhed the plant, and had scarcely seated 
hiniS(*lf at the aquarium la'fore he called me. 1 saw one of the 
fiy caught by tin*, extreme tip of the tail. It had Ix^en swimming 
close to one of the bladders, and jK>ssibly touched the mouth, 
wlu^n instantly it was tiupped. At intervals its struggles wtn*('. 
frantic, and the bhidder was shaken by the vibrations. At the 
end of seven minutes the tail was entirely engulfed, and con¬ 
tinued to wriggle within the bladder, while the h(ad and bcxly 
were shaktm withf)ut. 

The little fish lived for an hour and a half, but it was not 
until the following morning that the whole was taken into the 
bladder. 

Ai*ticles dealing with the carnivoj-ous habit of IJtrirularia aic 
veiy numerous, llie following refer especially to its piscivorous 
practice :— 

Moseley (Simms)—Nature, xxx., 1884, p. 81. 

Simms— Loc. cif,, p. 295, figs. 1-k 

Halperine-~Buil. U.S. Pish. Comm., v., 1885. p. 353, pis. i., ii. 

Tlie housing of the fry has provided an interesting (example of 
the principle detailed by Semper** as to the influence of the 
A olume of water on the growth of an individual. 


^ Semper—Auimal Life, 1881, p. 159, ei neq. 
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In order to study the development of the young, I removed 
as I thought, the whole of a young family from a large aquarium, 
where they had been bred, to a small vessel at the Museum. 

J afterwards discovered that five young ones had escaped my 
search and remained in the original aquarium. These grew at a 
rapid rat<% whereas those placed in the smaller vessel showed no 
increase at all. So marked was the difference that I took one of 
the fonucr from my home and placed it with its smaller brethren. 
It appeared as a veritable giant among them, and had all its fins 
properly differentiated, wheri^as in the others they had not 
developed beyond the larval stage. 

To say that the lat^r-introduced fish is twice the length and 
four or five times the bulk of the others may give some idea of 
its relative size, but its greater development may be better 
appreciated when I mention that it took to feeding on the 
smaller fish, so that now, after a partnership of about three 
weeks, it is the sole vertebrate occupant of the vessel. 

As I'egards food, this fish may be said to have had what 
Sempei calls its optimum, and yet about the time it assimilated 
the last of its companions it was noticeably inferior in size to the 
other four with which it was previously associated, though they 
had not been so lavishly supplied with food. They had, however, 
abundance of water. The removal of the fry placed the volume 
of water for the individual also at its optimum, so that now it 
appears to have regained its ratio of development. Thus Hemper’s 
conclusions receive interesting confirmation. 

I may mention that we have had a tadpole of onii of the* 
Hylidiv. in a small body of water for over a year ; it has grown to 
a large size, but has never got beyond the larval stage. Other 
larvai left in the pond, whence this was removed, complettMl their 
metamorphoses months ago. 



DESCRIPTION OF tiik MUTILATED CRANIUM of a 
LARGE FISH, from the LOWER CRETACEOUS of ‘ 
QUEENSLAND. 

By R. Etheridge, Junr., Curator 
(Plat(\s i.—ii.) 

A (;()mparativ(ily recent visit to Queensland yielded to Mr. 
P. (x. T^lack’s researches in the Djwer Cretact^ous bcnls at Mara¬ 
thon, Flinders Riv(u*, the mutilattnl skull of a fish. A reproduc¬ 
tion of this fossil has l)e(‘n made for the Museum collection, 
with Mr. Black’s permissioii, tlie o?i«^inal n^tuiTiing to his cabinet. 

The skull is crushed from ii\x)\e dowiiwaixl, and consetpiently 
expand(‘d to some* (‘xtemt laterally, and also pressed backwards 
Above, the bones are firmly (uicased in the close-grained ar^dllacev 
ous limt'stone forniin^^ the matrix, but h(‘low are weatlaued to a 
j^r(‘at extent free of the latt<‘r. ’J’he displaccumuit arising; fi’om 
this downwai'd and backward pressure' lenders the ch'h'imination 
of the oss(*ous mernbei's of tlu* (u'aniurn difficult ami unc('rtain ; 
but tht' jaws are in a much better stat(‘ of pr(*st‘r^’ation. A pre- 
liminaiy ins])ection shows considerable portions of thi^ maxillaries, 
and mandibles in sifn, parts of tin* opei cular apparatus, the hyoid 
Inmes, the* p('(!toral fins, sonu' of the anterior ^'(*ltel^rH*, and 
ixmiains of some ribs. 

Photoj^raphs of this head were forwardt'd to Dr. A. Smith 
Woodward, who has been, good (*nough to aft'or’d me some valu¬ 
able* suggestions as to its affinity. In correspondence', J indicatexl 
the genus Portlipun^ C^)pe, a specie's of which is be'li('vt*d to exist 
in the* J.K)W(»r CVetact'ous of Queensland, but Dr. Woodward sug- 
geste'd Elopopnin^ Hec.kel, as a more fitting resting-place. As, 
however, the te'eth are implanted in socke'ts, and not me're'ly at- 
tacheel to the* margins e>f the jaws,' J have re^jecte'el this re^ference 
in favour of one that appe\ai's to me to suit the case* Ix'tter. 
the Ichthyeidectidje (Crook), the margins of the* jaws bear a reiw 
of stremg, conical teeth implanted in seicke^ts,*^ aiiel the* iiiaxilko 


^ At least, 80 J infer from Dr. A. Smith W'oodward’s remarks (Brit. 
Mus. Oat. Foss. Fishes, pt. 4, 1901. p. 8); see also J. J. Heckel— 
Denks. K. K. AkNbd.Wiss. (Math. Nat. (^lasse), xi., 1 Abth., 1856, 
p. 251. 

Zittel—Text-Book Pal. (Ed. Eastman), ii, 1902, p. 95. 
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are long and stout. Within this family we meet with two genera, 
FortheuSi Cope,* and Ichthyodec^teSy Cope,* the lattt^r of which 
appears to possess strongei* affinities with our fossil. In the first 
of these, the maxillary and dentary teeth are large but of variable 
size, but in the latter the teeth are of uniform pro|)ortion. Fur¬ 
thermore, in our fossil the vertebral centra bear lateral longitu¬ 
dinal pits, and not mere ridges, as in EUypopaisJ* 

In its present depressed condition, the skull measures seven 
and a half inches, whilst the transverse width across the combined 
maxilla? and dentaries is three inches. 

The maxillie (m.) ai-e stout bones approximately four and a half 
inches long, but are not j)ei*fect anteriorly. The preniaxilla has 
disapp(?ared, leaving a large, open space Ix^tween the anterior ends 
of the maxilhe. The dentaries in consequence of compression, 
are overlapj>ed by the maxillie, and are stout and strong, approxi¬ 
mately five inches long, by five-cughths of an inch deep, with 
dei>ply V-shaped i)osterior ends for the insertion of the articulars 
(«r.); the latter are stout bones also, in keeping with the dtm- 
taries, and are about two and a quainter inches long. The suj^erior 
bones of the skull, in common with the orbits, are so (u ushed 
togetlu'r that an attempt to distinguish them can result only in 
provisional determination, but perhaps, on the light side paits of 
the ethmoid and frontal {eth, are represented by the crushed 

mass of osseous matter scnm above the maxilla. Immediately 
behind the gape is a curved transverse bone that may Ik*! a portion 
of th(' hyomandibular or preoperculum {hm. />?*.), and Ixdiind that 
again, particularly on the right side, a flat exfoliated l)one, which 
cannot lie other thfin the operculum From this 

obliquely inwards to the middle line of the hewl, is a thick pro¬ 
minent surface (/>.//.), but tliinly-covered with bom' here and there, 
and again rejHfated on the left side. The two hah es form be- 
tw(»en them a wid(* open V-shaped hgure, casting a dtM?p shadow 
over the depression in wdiich tlu* vertebiw lie; possibly this re¬ 
presents some poition of the pectoral girdle. 

Between the dentaries {de.) at their posterior ends may be seen 
the diverging hyoids (%.), and a numbt^r of the bran chi ostegal 
rays the antmior vertebra? (r.), some ribs (r.), and the sup- 


* Cope—Rept. U.S. Geol. Survey Territories (Haydeids), ii., 1876. p. 190. 

^ Cope— Lo(\ cit.f p. 206. By Woodward both these genera are placed 
in the Chirocentridce (Brit. Mas. Cat. Foss. Fishes, pt. 4, 1901, 
p. 87), and by Dr. G. A. Boulenpjer in the SaurodontidsB (Cambridge 
Nat. Hist., vii., Fishes, 1904, p. 561). 

^ Smith Woodward—Brit. Mils. Cat. Foss. Fishes, pt. 4, 1901, pp. 9 
and fH). 
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posed pectoral fins (/). Of the branchiostegal rays there are 
poitions of nine protruding through the matrix on the right-hand 
side, and a less number on the left. There are ten anterior 
vertebm partially weathered out, occupying a length of four and 
a half inches, but as the four posterior have slid slightly from 
their normal position, the actual fore-and-aft space occupied by 
the series of ten will be rather less. Tlie noi*mal anterior vertebrae 
are from five-sixteenths of an inch to three-eigths in length, and 
all bear defined rims at both ends, and pits, almost round on the 
second and third from tht^ front, but more oval in a fore-and-aft 
diivction on the succeeding centra. The ribs are long and 
moderately stout, no traci' of neural arches remaining. At the 
sides of the veHebra*, but separated from them by matrix, are 
roughened bony surfaces of some extent, which my colleague, 
Mr. E. R. Waite, suggests may Ix^ the larger basal joints of thtj 
p(‘ctoral fins compressed tog(‘ther ami transversely displaced. 
Teeth ar(' visible on both maxillte, but not on the dentaries in 
consequence of the overlapping of the fonner over the latter, ex¬ 
cept at their immediate' fractured anterior ends; at these points 
one tooth is visible' on either side. The t(X'th are strong, hollow, 
and ctuiical, and not compressed to a sharp edge, extending along 
the whole length of tlie maxilhe as far as these Ixmes are pre- 
8er\(*d, and set in alveoli. The remains of alxmt twenty-four ai‘e 
visible on the right maxilla an<l alxmt fiftfxm on the left. The 
single teeth ]>r(‘served at th(' anterior fractured ends of the den¬ 
taries d(» not apjx'ai- tx) (iiiFer in size or character from those along 
the maxilla\ 

1'he vertebrie closely resembh* those figin’ed by Dr. A. Smith 
VVtKxlward “as possibly rt'ferable to [his] a 

species de]>endant on (;ertain d(*tached scab's from tlu^ Lower Cre¬ 
taceous of Queensland. Dj*. W(X)dward has also figured the left 
lateral \ ievv of the ant('rior portion of a skull from tlie Sami’! serii's 
of rocks as Portheus to which the present fossil bears a 

very suspicious resemblance. In the light of Cope’s t}"pe figure 
of the (u-anium of Portheui<^^iiml his remarks on thi' teth—“ Hizes 
irregular; tlu^ pi*emaxilla, median maxilla, and anterior dentary 

teeth rnucli enlarged”^.thei-e is a possibility of Dr. Womlward’s 

fish being an Ichthyodecti^it also. In the figure of Port hens aiisfivilis 


Woodward—Ann. Mag. Nat. Hifct., (6), xiv., 1894, pi. x„ f. 1. 

7 Woodward— Joe. d^,pl. x., f. 1, la. 

Cope—Report XJ. S. Geol. Survey Territories (Hayden's), li, 1876, p. 
184, f. 8, pis. xxxix and xli (P. molossm). 

‘K^ope—Report U.S. Geol. Survey Territories (Hayden’s), ii, 1876, p. 
190. 
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there is no greater degree of variation in the size of the teeth 
than there is in those of our fossil. The maxilla? and dentaries in 
both are large bones, although larger in F. auHtniliH, whilst in 
Ichthyodectes marathonminis^ as I purpose terming Mr. Black’s 
specimen, tlie space left by the accidental removal of the pi'e- 
maxilla, would accommcxlate nearly as large a bone as that repre¬ 
sented in the figure of that of F, australis. 

If my selection of Ichthyodectes be coiTect, /. uuvrafhoneusis 
I’estjmbles /. ctenodon^ Cope,^® in possessing sti*aight maxilla?, and 
apparently similar dentaries also. I. ctcnodon, in common with 
/. auaidcM^ Cope,’^ is a much larger fish, and tlK‘ bones are cer¬ 
tainly more massive. AVith 1. serridens, Sm. Wotxlw.,^" /. ttmui- 
de/ti8^ 8m, Woodw.,’^ 1. mmor (Egei-ton), Newton,’^ and I. elaja'us^ 
Newton,^® hardly any comparison is necessaiy. In I. haiuatus^ 
Cope,^" tlie maxillae arc again much curved. 


Cope— Ijov. cit.^ pi. xlvi., f. 1 and 2. 

Cop©— hoc. cxt.^ pi. xlv., f. 1. 

1*-^ Smith Woodward—Brit. Mus. Cat. Fosr. Fishes, pt. 4, 1901, pi. viii. 
1® Smith Woodward— hoc. cit., pi. ix., f. 6. 

i< Newton—Quart. Journ. Gftol. 8oc., xxxiii., 1877, pi. xxii., f. 14. 
Newton-r-^<*<?* cit., pi. xxii., f. 15. 

i‘’ Cope—Report U.S. Geol. Survey Territories (Hayden’s), ii., 1875, pi. 
xlvi,, f. 6, 5a. 



STUDIES IN AUSTRALIAN AHANETl)^]. 


No. 4. 


Hy W. J. Rainhow, K.L.S., F.E.S., Entomologist. 

(Plat(* iii. and tt^xt lig. 1). 

FamUu mCTYNID.E. 

(ipH UH Am A u nonius, C. KopK. 

Amaijuouius soriALis,’ .v/>. nav. 

Copholatborax, 5-5 nun. long, 3*5 mm. broad ; abdomen, ()•] 
inin. long, 4*‘J mm. broad. 

CpphalotJutrax, —Obovatt*, dark brown, hairy. l*an> CP.phaJica 
large, strongly arclsHl. tkoracica broad, sloping posteriorly, 

ai-eh(‘d, median deprt^ssion and normal grooves distinct. 

Eytiti. —Eight, flisposed in two transvi'rse, nearly parallel rows, 
and occupying almost the (‘ntire space in front; front row almost 
straight, rear r<nv gently recau'ved. Of the front ro\v the m(?dian 
pair ar*e very slightly the largest, and are placed closely together, 
nearly touching one another ; eacli lattu-al eye is separated from 
its median neighlxiur by a spact» (xpial to once its own diameter ; 
those comprising tlu' r(‘ar row are slightly smaller than their 
anterior neighbours ; tht* median pair an* si^parated from each 
other by a sjiace (*qual to about twice their individual diameter, 
and from their lateral neighlKnii’s by alxiut two and a half 
diame?ters. 


Lp(/h. —Robust, yellow-brown, clothed with long liairs, and 
armed with sti ong spines. Measui'ements (in millimetms):— 


^ Sociulis—Social, sociable. 
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Leg* 

Coxa. 

Troobanter 

and 

Femur. 

Patella 

and 

Tibia. 

Metatarsus 

and 

Tarsus. 

Total. 

1 

M 

4*4 

4*4 

3*8 

13-7 

2 

1*1 

4*4 

4*4 

3*8 

13-7 

3 


3*6 

3*6 

3*4 

11-6 

4 


4*2 

4*3 

3*8 

13-3 


Pcdpi, —CoiicolorouH, short, similar iii clothiii/^ and armature 
IjO legs. Measurements : Coxa, 0*4 mm.; trcx;hanter and femui*, 
1*8 mm.; patella and tibia, 1*8 mm.; tarsus, 1*3 mm.; total, 
5*3 mm. 

• Falcen .—Dark brown, long, robust, aiched, hairy, margins of 
the furrow of each falx armed with three teeth. 

Mctxilhv .—Longer than broad, robust, arched, inclining inwards, 
hairy, the surface dark brown, apices and inner angles pale 
yellowish. 

Liibium, —Cone-olorous, longer than brood, hairy, ajrex trun¬ 
cated. 


Ste/nium ,—Concolorous also, shield-shaped, convex, hairy. 


Abdomen. —Ovate, moderaUdy overhanging base of cej>halo- 
thorax, haiiy, yellow-brown, with faintly-visible broad transverse 
bars, the hi*st three of which are straight, ov 
nearly so, whilst the lower pair are each formed 
like a short, broad, inverted Y ; l^elow these, 
again, there is a large concolorous eloiigatc*-oval 
patch. Laterally and beneath, the surface is 
haiiy, and yellow-brown. 

Fig. 1. Epigyne .—As in figure (fig. 1 ). 



Crihdlnm. —Transverse, nearly parallel, and 
divided into two plates. 

Ohn. — Til gravid females, tlie alidonien apjiears much lighter in 
colour. 


i/a6.“Grand Arch, Jenolan Caves. 


Some time ago, Mi*. J. C. Wibui*d pi*e8ented to the Trustees 
two large vshawl-like webs, taken fi*om the roof of the Grand Arch, 
Jenolan Cavt‘s. Each web was closely and densely-woven, and 
had been fabricated by a large number of individuals living 




STUDIES IN AUSTRALIAN ARANBID^.—RAlNliOW. 11 

together as a community. No spiders wei*e forwaixled with the 
first example, but fi*om its folds T picked a quantity of 
which convincefl me that the architects belonged to the genus 
Aniaurohius^ C. Koch. I thereupon wrote Mr. Wiburd—who 
has on different occtisions presented the Trustees valuable Arach- 
nological collections from the Cave districts—asking him to try 
and secure some of the spiders responsible for the construction. 
This he succeedcid in doing, so that I am now enabled to describe 
lx)th th(^ spider and tin' web. 

The larger web pi-esented by Mr. Wiburd measures twelve feet in 
length, and ratlier mon^ than four feet at its greatest width, and 
when hanging nitn was ft^stooned amongst the stalactites 
d(^ponding from the roof of the cave. The webs are full of holes, 
each of which liad evidently been the entrance to a retreat tube. 
These webs ar(^ closely and densely woven, and are suggestive of a 
fabrics—such as a shawd. Scattered ov(U' the surface of this huge 
web are a large number of empty cocoons, or ova-sacs. These are 
pure w hite, flat, more' or less discoidal and closely woven. Each sac 
consists of tw'o strong, paper-like discs—an uppiu* and a lower — 
between wdiich the eggs had been placed. None exhibited any 
tracer of loose*, tlocculent silk. The discs do not apj)ear to vaiy in 
size. A numlx*!* wert^ measured, and from sevefi to eight milli- 
im^tn^s in diameter was the result obtained. 

Family (ECOBTTl)^. 

In my last i)aper of this series, I n^corded for the first time in 
Australia the occurrence of the family Mimetida\^ The pr(^s(*iit 
pajXT rt'cords, also for the first time hen*,, the family (Ecobiidiv, 
The family is a v(»ry small one, consisting of only one genus, and 
fifteen species. The genus (Ecobiu,% Lucas, is distributed o^er 
‘‘ R(^gio meditt*rran(*a ; ins. Atlantica^; Aiabia merid.; Japonia ; 
Nova Caledonia ; America s(*ptc*nt. et merid.; AntilUc,”'^ to which 
T now add—Sydney, N. S. Wales. 

The species occurring here tipptears to lx*, unquestionably, the 
widely (listribubnl (E, iiarus, Bl. This form has l)een previously 
recorded from the islands of the Atlantic, Japan, New Caledonia, 
Venezuela, southern parts of the United States, and the Antilles. 
This distribution Simon suggests is, without doubt, due to the 
agenc*y of commei\;e. 


^ Rainbow—Rec. Austr. Mus., v., 1904, p. 329. 

Simon—Hiat. Nat. des Araignoes, 2nd Ed., i., 1892, p. 247. 
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The species a,re all microscopic. Their webs, which are also 
small, are closely woven and transparent, and are usually con¬ 
structed under stones, and in the angles of walls. When at rest 
in the web, these spiders hang motionless, but when disturbed 
they are decidedly active, and in endeavouring to escape des¬ 
cribe cii’cles. Their cocoons are floc<^ulent, rather transparent, 
plano-convex, fixed, and contiiin (*ach sevcui or eight non-agglu- 
tinated eggs. 

There are three specimens in the Australian Museum cabinet 
and they were collected by myself in the Museum building. 



An addition to the LACERTILIAN FAUNA of the 
SOLOMON ISLANDS. 

By Eduak R. Waite, F.L.S., Zoologist. 

(Fig. 2). 

The Trustees have received a fine female Gecko from Mr. 
Charles M. Woodford, British Resident, Solomon Group. 

Mr. W(K)dford’s knowledge of the fauna of the group under 
his administration led him to suggest that the Gecko was an 
undescrilK^d species ; though previously known, it indeed proves 
to be new to the Solomon Islands. This is the more interesting 
as the group has been so well worked by Messrs. Guppy and 
Woodfoi’d. In this connection Dr. G. A. Boulenger remarks^ :— 
“ The fact that, in spite of the extent of the collection (over 200 
specimens) and the sp(*cial atbmtion paid by the collect<>r [Mr. 
W<K)dford] to this grouji of animals, only four species are there¬ 
by added to the h(H’|)etological list of the Solomons, shows that 
our knowhdge of this part of the fauna approaches com}>letion.” 
In the paper quoted Bouhmger gives a complete list (28) of 
the reptiles of the Solomon (Jroup, to the dab^ of publication. 
Several species have, howevtu', l)een added since that tiinis and it 
is now my priv ilege to add another, 

Mr. Woodford’s Ge(.*ko proves b> be : - 

Gymnodactylus louisiadensis, Dg 

Ann. Rep. Brit. New Guinea, App. cc., 1892, p. 5, and Ann. 
Queensland Mus., ii., 1892, p. 11. 

The typ(^ was obtained at Sudest Is. (Tagula Is.) l^ouisiade 
Archipelago. A spt^ch^s from Mbvoka, British New Guinea, was 
descril)ed and figui’ed by Boulenger'** und(*r the name 6r. hn'i<p. 
Dr. Franz Wei-nei-” thoroughly revit'wed thest^ two foi ius atid 
inclined to the lx*lief that tluy are not specifically distinct. For 
present pui^ioses I assume this to so. Mr. W(K)dford’s speci¬ 
men, however, seems to Ix^ a typical c'xample, diflering from the 
type only in respect to arrangement of the colour bands, in having 
the inb^masal platcvs bioken up into foui-, and the subdigital 
lamelhe and labial plab^s slightly different in riumlxu*. 


1 BouleD^rer—Proc. Zool. Soc., 1888, p. 88. 

Boulenc^er—Ann. Mus. Civ. Sto. Nat. Genova, (2), xviii., 1897 (1898). 
p. 696,pi. vi. 

3 Werner—Verb. Zool.-bot. Ges. Wien, li., 1901, p. 604. 
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In 1901 Mr. Samuel Garman^ repoi-ted on the reptiles of Mr. 
Alexander Agassizes Expedition to the Barrier Reef, and des¬ 
cribed a member of the genus Gymnodactylus under the name 
G, oliviL He contrasts its characters with those of G, pdagicus 
and evidently did not consult the descriptions of G, louiaiadensia 
or G. lorim. G. olivii is certainly identical with our specimen, 
agreeing with it in the disposition of the colour bands which, as 
above mentioned, differ somewhat from those of the type. 

In G. louisiadensis there are but five body bands, the first of 
which, connecting the eyes across the occiput, is V-shaped; the 
disposition of the other bands is not mentioned, but their 
arrangement is probably similar to those* of G, kndfr. In this 
form there ai*e three pairs of markings between the fore and 
hind limbs, and a fifth at the base of the tail. The markings 
are not in the form of bands, but consist of pairs of oblique 
sti'eaks, each pair forming a V -like figure, those only of the nape 
and the base of the tail, however, produce a complett^ V. 

In both Mr. Garman’s and Mr. Woodford^s examples the bands 
are six in number; the first is U-shaped, the second comiects the 
shoulders, three occupy the space between the fore and hind 
limbs, and the sixth connects the thighs, having a much moi’e 
anterior position than the last band in G. lonisiademits or G. hytda;. 
These bands are incomplete btdow. 

Of Dr. Werner’s adult examples, one resemblcnl G, louisuide'iisis 
the other G. Ictrifr, while a young one exhibited eight pairs of 
spots or streaks. This author particularly refei’S to structural 
details, tabulated below, the characters c)f G. olivii and Mr. 
Woodford’s specimens being now included. 


Name. 

Lamellffi under 
4th toe. 

Supralabials. 

Bowb of body 
tubercles. 

G. louisicidensis ... 

10-11 

12 

26 

G. lorirn ... 

— 

12 

— 

Dr. Werner, i. ... 

18 


26 

, ii. 

12 


28 


12 


22 

G, olivii ... 

_ 


24 

Mr. Woodford ... 

12 


26 


^ Garmaxi—Bull. Mus. Comp. Zool. Harv. Coll., zxxix., 1901, p. i., pi. i., 
fig. 1. 
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In both examples which have been figured (G, lorua and G, 
olivii\ the tail has been i*eproduced, and as usual in such cases 
the colour-pattern and distinctive scutation of the original member 
is lost. In our example the tail has not suffered mutation and 
opportunity is taken to illustrate its character. It is covered 
with fiat juxtaposed scales which ai'e smallest above, increasing 
in size towards the lower surface; those bordering the large 
inferior scutes are quite one-third the width of the scutes. The 
tubercles upon the upper and lateral aspects of the proximal 
portion, as far as the hinder edge of the first caudal colour band, 
are similar to those of the body; thence the arrangement assumes 
a distinctive character, the tulx^rcles b(diig confined to the upper 
surface and disposed in widely spaced transverse rows. Of these 
the first three ar(* composed each of six 
tubercles, the two in front liaving a sup¬ 


plementary row of four tubercles an¬ 
teriorly ; the next five rows are formed 
eacli of four tubercles and the three fol¬ 
lowing of two cfwh only, the latter* of 
which is but little differentiated from the 
ordinary scales. The tubercles occupy 
the proximal three-sevenths of the tail 
only. 

As on the body, the markings are in 
the form of bands though of darker hue, 
and similarly they do not compass the 
lower sui’face. The colour increases in 
inttrisity posteiiorly and the distal two- 
fifths is without markings. There are 
five dark bands on the tiiil, etmli twice 
the width of the inbrspaces, and on the 
median line alK)ve they are d(*eply in¬ 
cised before and iKdiind. The accom¬ 
panying figure (fig. 2) illustrates the 
features described. 

The type was, as before statefl, 
taken at Sudest Is. in the Louisiades, 
and the British Museum possesses 
examples from Fergusson Is., Wood¬ 



lark Is., and British New Guinea. 
Prom the latter locality the types 
of G, loriat woi*e obtained, Dr. Wer¬ 


ner had three specimens»from Dutch New Guinea, and Mr. 


Gaman's G. olivii is recorded from Cooktowii. Mr. Woodfoi*d 
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inforHas us that his example was taken in the chart dmwer at 
the Government Residence, and that he has since seen another 
specimen about the grounds. During a subsequent conversation 
with Mr. Woodford, in Sydney, he told me that when disturbed 
this Gecko walks very high upon its legs, and curves its tail over 
its back in a menacing manner. The Queensland locality must, 
I think, be accepted with some reservation; Cooktown is 
the port of call for vessels trading to New Guinea, the 
Louisiades and the Solomon Group and it seems highly pi'obable 
that the Lizard was obtained by some trader and taken to Cook- 
town, whence it passed into the hands of Mr. Agassiz/s collectoi*s. 
Further evidence will be required of the occurnmce of this species 
in Australia before it will 1^ safe to admit it as an undoubted 
member of oui- fauna. 

On Maixjh 19th, more than two months after the above was 
penned, I received a letter from Mr. E. A. C. Olive : he wntes:—“T 
have your letter of February 3rd with sketch of reptile enclosed. 
I tliink I must have obtained the original from New Guinea, as 
I do not recognise it as one of our local lizards, and T rememl^er 
receiving a variety C)f specimens from that place.'’ 



THE FURTHER DISCOVERY or DUGONG BONES 
ON THK COAST OF NEW SOUTH WALES. 


By R. ETHERiDfiE, Jwnr., Curator, 

(Plate iv.) 

For an opportunity of again recording the occurnnice of bones 
of theDugong {Hfdimre dugouy^ Gmelin, sp.) on the coast of 
New South Wales, 1 am indebted to Mr. P. E. Williams, Comp¬ 
troller of the Government Savings Bank, and Secretary to the 
Sydney Ethnological Committee. 

During the excavation of Shea’s Creek, Co<»k River, Botany 
Bay, for the canal bearing the same name, portions of a Dugong 
skeleton were discovei‘ed near the top of tlie estuarine clay, 
and Just above the extensive estuarine shell bed which is so 
marked a stratigraphical feature in the alluvial section laid bare 
by the canal cutting. “ They were live feet six inches to eight 
feet six inches below the pres(mt high-water level, and a total 
depth of four feet six inches to stwcm fe(*t six inches Vh'Iow the 
swamp surface level, previous to excavation.” ‘ The bones re¬ 
covered W(n*(i vertebne, ribs, and the nearly perfect skull. 11 was 
pointfHl out by Messrs. T. W. E. David, J. W. Grimshaw, and the 
writer, that the present southerly limit of the Dugong is probably 
Wide Bay, on the Queensland coa.st, although it was formerly U) 
1 k‘ caught ill Moreton Bay.*^ Only two reliable riicords of the 


J Etlipridixe, David, and Grimshaw—Journ. Roy. Soc. N.S. Wales, xxx 
1896, p. 171. 

I have since learned that the Dugong is still caught in Moreton Bay 
Mr. C. Hedley has called my attention to a footnote in Britton and 
Bladon’s ** History of New South WaUs” (ii., 1894, p. 97) quoting 
a paragraph from Collins, which reads as follows:—** About this 
time (March, 1795;, the spirit of inquiry being on foot, Mr 
Cummings, an officer of the Corps, made an excursion to the 
southward of Botany Boy, and brought back with him some of 
the head bones of a marine animal, which on inspection Cap¬ 
tain [William]] Patterson the only naturalist in the country, 
pronounced to have belonged to the animal described by M. de 
Buffon, and named by him the Manatee (Collins—Acc. English 
Colony N.S.W., let Ed., 1.. p, 409.)” The wording in the second 
edition differs slightly. If for Manatee we read Dugong we have 
confirmatory evidence of the Shea’s Creek occurrence, and at a 
slightly more southern Idbality. 
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l)ugong’8 presence on the coast of New South Wales, fmother 

Kcmth than eitlier of those mentioned, are extant, viz., at the 
Tweed and Ricliiiiond Rivers'*, and Broken Bay, immediately to 
the north of Poi*t Jackson.^ 

Tfie (ihief point of interest in connection with these bones 
from vShea's Creek was the premmce of transverse and oblique 
curb ed cuts and scars, particularly on th(^ ribs at their outer 
or distal ends, as if produced by a blunt-edged cutting or chop- 
I>iug instrument. No doubt whabwer was entertained by my 
co-writers and myself that sueb was the origin of these markings. 
The fact was used as corrol)orativ(* evidence, pointing to the 
occupancy of this part of the (*oast by man at a much earlier 
datetlian previously supposed. It was felt at the time that any 
additional facts relating to the T>ugong s presence so far l>dow 
its usual haunts wt)uld bt* most welcome. 

The fortunate discovery of Dugong boiuss by Mr. C. A. Rudder 
in'a large kitchen-midden on “ Arakoon’’ at the entrance of th(i 
Macleay River, supplies the needed evidence. The midden in 
question lay about one and a-half miles from the ocean and was 
in course of removal for the construction of oyster beds. It 
consisted of shells, black sand, and stones with oysters attached, 
in diameter about thirty feet, and 'sevem ft'ct in thickness. The 
bones found near th(' l)ottom of the midden are four rib pi(‘C(^s, 
portion of a large worn molar tooth, and a rib of a seal. Three 
rib pieces exhibit traces of hacking. Like the ribs found at 
Shea's Crec^k, one of the Arakoon bones is deeply scarr(*d and cut 
by some blunt instrument, in fact even more so tl)an either of 
those from the metropolitan locality, and a second, the most 
perfect rib (Platen iv., lig. 2), less so. The Inmes still retain the 
solid homogenous appearance and wtught characteristic of those 
of tht? Dugong; no other obj(?cts of inbu'cst were diHcov(*r(*d 
duringthe removal of the midden material. One may infer a 
considerable age for the Arakoon bones from their appearance, so 
much so that the markings on the most complete rib have nearly 
disappeared, but not so with the two smaller portions. At the 
thicker end of one of the latter (PI. iv., fig. 1) are several de('p sub- 
paralkd cuts lengthwise^, united in places by cross-hacking, and at 
the other ejid, one or more pieces of bone have been chipped off 


•* KaiQRay—Cat, N.S. Wales Court Gt. Internal Fisbeiies Exlnb. Lond., 
1883, p. 50. 

* Kth©riilg«, David, and Gritnshaw —Journ. Roy. Sor. N.S. Wales, xxx., 

1896, p. 172. 
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th(^ surface, but still leaving ti-aces of sharper blows. On the 
other (PI. iv., fig. 3), the scai-s are confined to the centre of the 
bone and are transverse to its length. 

The occurrence of these hacked bones at the Macleay Tliver 
adds corroborative evidence of the use of the Dugong as food by 
the old Aborigines just as it is now partaken of by their descend¬ 
ants further north, and adds another record of the aoimarK 
pr(^s(»nce on a part of the easttuii coast line not now frequente<l 
by it. This case may be accepted as an example of the good 
results likely to ai’ise by a systematic examination of our coast 
middcms before they hav(‘ totally disappeared through the agenc\' 
of modern man. The importance of midden exploration cannot 
1 h‘ t«K) forcibly impressed on tliose who may have facilities foi' 
such work. It is only through the excavation of similar heaps, 
the t‘xamination of interments, the exploration of the hearth-refuse 
heaps of rfK*k -sh(*lt<*rs, and the opening up of ossiferous caves that 
wc‘ can now hop(» to learn much about the habits and mannei’s of 
th(‘ <>{i»*lier inhabitants of this Continent. 



ON AN INSULAR FORM op MELITHREPTUS 
BREVIROSTRIS, Vigors and Hobspibld. 

By Alfred J. North, C.M.Z.S., C.M.B.O.U., Oinithologist. 

Mslithreptus magnirostris, sp. iiov. 

(Plate V., figs. 1-2.) 

Being at present engaged on the Meliphngidoi for the next 
part of “ Nests and Eggs of Birds found brewing in Australia 
and Tasmania,”^ among other species, Mr. A. Zietz, the Assistant 
Director of the South Australian Museum, Adelaide, has kindly 
drawn my attention to three skins of which he writ<'s—“You 
will notice thrt^e specimens of Melithrepttis hrevrmstris with 
i‘emarkably strong bills ; tlie birds were shot on the 3rd October, 
1901, by my son Mr. F. R. Zietz out of a flock at Eastern 
Cove, Kangaroo Island. This might be an insular fonn of the 
mainland species.’^ 

On the head and nape thesis spf^cimens, two adult males, and an 
jidult female, more closely resemble New South Wales examples 
of Melithrept/iis hrevirostris, the forehead and ci'own l)eing of a 
lighter brown, and the dull buflfy-whiter and blackish-brown bands 
on the nape being but slightly indicated in comparison witli 
8 outh Australian specimens; they resemble the latter in having 
a dull white loral streak *but which is even more pronounced ; 
the cheeks and sides of the throat of an adult mah^ ar(^ dull 
white, which passes into a very faint creamy buff on the remainder 
of the under surface, darker on the centre of the breast and 
abdomen, the centre of the throat and the fore-neck having 
a greyish tinge, the flanks slightly washed with brown. The bills 
of all three specimens are distinctly largtu* than in continental 
txamples. The adult male previously r(iferre<i to measures- 
'lotal length 5*3 inches, wing 2*75, tail 2*4, tai*8us 0*65, exposed 
poi'tion of bill from base of forehead where the feathei’s end to 
tip 0*55, breadth of cutting edge at centre of nostril 0*19, height 
^f bill at centre of nostril 0*19. 

Rsinarks ,—The outer secondaries of the type are externally 
•t.dged with olive, as is also found in some adult New Houth Wales 
-specimens. The white cheek stripe of the specimen labelled a 


Kofth—Auttr Mnt. SpAc. Oat , i. 
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femalt^ is sJiorter, the under surface is more distinctly tinged witli 
brown, and the wing measurement is 2*8 inches. There is only a 
slight indication of the white cheek stripe in the other male. 
Wing measurement, 2*75 inches. The bill of the type is mea¬ 
surer! as are the bills of all the specimens in the alre^y quoted 
Catalogue from the tuid of the feathers at the base of the foi'ehead 
to the tip, with a jiair of finely-pointed calipers iri*esi)ective of 
any curv^e of the culmen. 

Ti/pes. —i'o be placTiO in the 8 outh Australian Museum, Ade¬ 
laide. 

(>o~typv ,—Australian Museum, 8 ydne 3 ^ 

Habitat .—Kangaroo Island, South Australia. 

These birds with the larger bills constitute a well-defined and 
ap}>ai‘ently constant insular form, which I propose in contradis¬ 
tinction Ui specificalh'distinguish under the name of Mdithrepfu» 
the l^argc'-billed Honey-t^ater. 

Th(' figures in the aricompanying plate are of the natural size, 
and are i^epi'odueed from a ])hotograph of two bird skins laid side 
by side. One is of an adult mah* of Melithrppt'HH hrevirodris, 
Vn;. and Horsf., from thr* collection of the 8 outh Australian 
Museum, Ad(*Iaide, procured by* Dr. A. M. Morgan at Laura, 
Soutli Australia ; th(‘ other of the* type, an adult male, of Meli- 
f/trf jtfits ma(/7fiy()tifris, obtained b}^ Mr. F. K. Zietz on Kangaroo 
Island. 



NOTES ON THE ARCHITECTURE, NESTING HABITS, and 
LIFE HISTORIES op AUSTRALIAN ARANEIDJE, based 
ON SPECIMENS IN THE AUSTRALIAN MUSEUM. 

By W. J. Rainbow, F.L.S., F.E.S., Eiitomolo<rist. 

(Fig. 3.) 

PakT V.--ENTELEGYN^ (rontinuH/). 

Family PHOLCID^. 

The genus Phtleiin, Walck., was erected by C. Koch, in l^>50, to 
family rank.’ Prior to this date, it had been included in the 
family Thi^ridiidie. Simon, in his masterly work,*^ has d(^Hned its 
position, and to this the student is referred. 

The family Pholcidje has since iM^en divided into two sub¬ 
families--the Pholcime and Ninetidiiije. With the first of these, 
twenty genera are now associated, of which tliree occui' in Aus¬ 
tralia ; the s<^^cond embraces only one {SinHis, Sim.), and its 
habitat is defined as “ Ai'abia felix.”‘‘ 

The genus Artnna., Walck., has a wide rang(', its distribution 
l>eing : “Africa tota : Arabia; Asia octnd,, i^entr. et nu*iid.; 
Malaisia ('t- Polynesia ; Am(*ricaantillana et merid.”^ TJiis being 
so, it is (|uit(‘ })ossib]e that it may hereafter be rec.orded from the 
Australian rt'gion. 

The genus Walck., is exceedingly ubiijuitous, its laiige 

lieing : “ Orbis utrius(|ue reg. calid. et temp.”"' Only one spt*cies 
— 1*. L. K. is known to me as occuning in Australia. 

It has been recorded from Rockhampton and Brisbane, and i.s 
\Gry common in the neighbourhood of iSydney, whert‘ it is known 
popularly as “ Daddy Ixmglegs.” 

The Pholcidw are of sedentary habits, and are most fre(pu‘ntly 
met with in buildings, where they construc.t tht»ir w(»bs in the 
angles of walls and ceilings. Their snares are irregularly con¬ 
structed, the lines comprising them being drawn in e^ ely con- 
<‘livable direction. The Pholcidee have been formed into a group 
under the name of Filiteles, from their habit of spinning long fila¬ 
ments of silk whenever or wherever they move. When an insect 


1 C. Koch—U«b. Ar. Sy«t., v., 1850, p. 31. 

* Simon—Hist. Nat. des Araignees, 2nd Ed., i., 1892, p. 466. 
® Simon— Loe. ct^., p. 487. 

* Simon— Loc. eit., p. 466. 

Simon— Loc, cit., p. 471. 
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is captured in the web of one of these spiders, the owner ijnme- 
diately shakes the snare violently in order to secure its prey. 
When irritated or disturbed they will ]|^rate round and round 
most rapidly, usually describing circles from right to left. When 
resting in the web, they invariably hang l^Kly downwards, as ill us- 

trat(Ki in the figure (fig. 3) ; -^ 

occasionally they may be de- l " — 

tected resting in a vei'tical / 

]:K)sition, in which case the A ^ \ 

usual posture is head down- . \ 

wards. The eggs are held ' / 

togt‘ther in an agglutinated 
spher ical mass; sometimes 

they are covered with silk. Fiir. B, Pholvua lUuralis, L. K. 

The female carries the mass of ova with the falees, and alway*^ 
approximated to her sbirnum ; nor will she for one moment relin- 
(|uish her burden until the spiderlings have hateht^ out. The 
eggs included in the spherical mass are numerous, and are usually 
of a whitish-yellow tint. 

These spiders may sometimes be (tollectcnl from under ov(»r- 
hanging rocks, in rock-shelttu‘s, and in the hollows of trees. 

Tn 1S77, Mr. H. B. Bradley erected the gcmus Mleroinari/s, for 
the r<^c(‘ption of a Hp(*cies collected by th(‘ “ Clawert” Exp(*dition 
at Cape Y(»rk. The genus, however, is widely distr'ibuted. Simon 
gives its g(M)graphical an^a as “ Afriia octcid. ; ins. Madagascar 
(ma/inyftsatvfimis, K. Sim.) ; ins. Philippina^ (^fy^rmlfonuis, E. 
Sirn.); Nova-Mollandia septr. (f/mcvYw, Bradl.) ; America trop.; 
Venezuela {conlm., E. Sim., etc.).”" 

.1/. ifrnrilU^ Bradl., is long and cylindrical, being about N min. 
]ong and 1 mm. broiul, with exc(‘ssively long and thin Ic'gs. 

l^sUiH'harm^ Sim., occurs in “America si'pt. et merid.; Tmlia 
orient; Oceana.”^ In this genus also, only om* species is known 
to occur in Australia F. sphoeroidfs, L. K. It was placed by its 
author in the gcuius Fholcutf^ but Simon has removed it to J*sdo- 
ehortiK. This spt^cies occurs at Kocklrunpton. Nothing has l>een 
recorded of its life habits. 

Family THERIDTID/E. 

This family includes upwards of sevmity giuiera, and an 
iinnituise numlier of species. Of the genera recorded at least 
a dozen are known to occur in Australia, and one in Tasmania. 
These spiders are also sedentary, and h)rm a group by themselv(\s 

^ Simon —Loc cit., p. 474. . 

^ Simon— Loc, cit., p. 482. 
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—the Rt^titeles, spiders whicli form webs with open meshes and 
irregular chambers, and which lurk in the centre or at their 
sides. 

Individually considered, the meml)er8 of this family are small, 
the largest l)eing thow* of the genus Lairodectus^ Walck.—spiders 
having a somewliat evil reputation. 

Many of the species are remarkable for their bright and strik¬ 
ing colours, as \\'ell as interesting and cnrious forms. All—or 
nearly all—sedentary spiders construct webs for the capture of 
prey, and these are of two distinct types—(1) the irregularly- 
formed snare, or relitdarian web ; and (2) the wheel-like, or i/rhie- 
nlar web. The first of these is characteristic of the Theridiidte. 

Morphologically, this family is a most interesting one. It has 
been studiedf by many authors, no two of whom are wholly in 
accord as to its classification, while some are absolutely at vai'i- 
ance. The* reader who desires to pursue the subject further should 
carefully peruse 8imon’s remarks on this family.” 

In order, however, t(^ satisfactorily study this group, it would 
be necessary not only to bring together an extensive colk^tioii,. 
but to devote possibly years to patient and laborious investigation. 
Simon found he could not satisfactorily diride this family into 
sub-families, but in order to facilitate its study he broke it up into 
al)out (‘ighb^en groups, of which six occur on the mainland of 
Australia and one in Tasmania. 

AROYIiODEiE. 

This group ('mbra(.*es three genera, (^ach of which is widely dis¬ 
tributed. They are Ariamnm, Thor., Rhomphm^ L. K., and 
Argyrodesy Sim. The range of the first of these* is defined as 
“ Orbis reg. tropic, omn.;”’’ and of th(* second and third, “Orbis 
totius I'eg. tro]). et sub-trop.^’*^' Ai-iavutf^i^ and Argyrode^ each 
occur in Australia. , • 

Ariamnes cohthrinuH^ Keys., was originally recoiried from Peak 
Downs, but I have litUl it from various paits of this State. Mr. 
A. M. Lea collected it in the Noi*thern Rivers District, and I have 
collected it at Guildford and Waterfall. It is a long, vermifoim 
spider, and constructs a small web amongst the branchlets or 
spurs of shrubs and coarse herbage. When disturbed or alarmed 
it drops out of its web and hangs .susj^erided by a thin silken line. 
Owing to its colour, and the manner in which it folds its legs 
when dangling in the air, it has the appearance of a piece of dead 
stick hanging on a web. 

SittKdi— Loc, cii.f pp, 4SB, et seg. 

^ Simon— Loc. cit*, p. 602. 

Simon— Loc. pp. 602 and 603. 
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The spiders of the genus Argy^'txips ai'e small, and many of them 
exceedingly brilliant, looking, when suspended in their webs, like 
atoms of burnished silver, or dewdrops glistening in the sun. In 
liabits they are parasitic, and usually construct their irregular 
webs among the outer lines of the snai-es of large orb-weavers 
such as Crgtophmny Sim., and Kephilcii Leach. Their food consists 
of the smaller insects that have become entangled in the huge 
orb-webs, and which are too minute to attract the attention of the 
legitimate tenant. A, antipodiaiui^ Cambr., occurs lx)th in New 
Zealand and Australia. I have collected specimens ai-ound Sydney 
in the autumn. A. incittifrontf^ Keys., has K^^n recorded from 
Ik)wen and Sydney ; and Mr. Lt*a collecttKl A. mavgar%tamu»^ 
milii, at the Clarence^ Uiver, N. S. Wales. 

Episin.«. 

Nine geneia are included in this group, two of which, Episiitua^ 
Latr., and Jmmhm, Thor., occur in Australia. The spiders of the 
form(‘r genus are, according to Simon, “walking Theridiides,” and 
are most fre(|uently met with outside their webs. All these spiders 
are of striking form. The first, se(*ond, and fourth pairs of legs 
ar(* long, and the tliii'd pair very short. The abdomen is usually 
rhomboidal, wid(‘ and high in front, and atteiuattid K‘hind. The 
genus occurs in “ Europa et reg. inedit.; Asia centr.; ins. Tapro- 
haiie ; Africa austr.; N. Hollandia Keyserl.) ; N. Zea- 

landia {(nttipodianuf*, Cambr.) ; America sept, et merid.; Vene¬ 
zuela, Brasilia, Paraguay,Keyserling’s K|)ecies, E. auxfralix, 
originally reciorded from Peak Downs, is tlie only form so fai* re- 
corded from Australia, 

The genus xTannhix, TIku*. (of which our Australian form, J, 
hivornis, Thor., is the ty|)e species), is recorded from “ins. Tapro- 
barie ; p(;n. Malayana; N. Hollandia sept.; America nu»rid.; An- 
tilltt', Veiu'zuela, Brasilia.Although so widely distrihuUsl, 
only a dozen species have, so far, been assigned to this genus. 
J. biconiix is at present unknown to me ; the type was collected 
by D’Allxutis, at Somerset, Cape York. 

EuRYOPEiE. 

There aic six genera in this section, three of which occur in 
Australia. The first of the Australian series, Eurytypix, Menge, 
is widely distributed, its range being: “Europa et. i*eg. medit.; 
Asia centr., merid. et orient; Nova-Hollandia et Polyn.; Ameii. 
sept, et merid. Only one species occurs in Australia— E. mu- 


Simon— Loc, cit., p. 620. 
12 Simon— Loc. cit», p. 521. 
1^ Simon— Loc. dt,, p. 629. 
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hUicaUly L. K. This species is widely distributed. I have seen 
specimens from many localities. Koch's tpye specimen came from 
Port Mackay. The species is common around Sydney, and may 

collected all the year round. It lurks under stones, or almost 
any i^efuse lying upon the ground, under which it may rest 
in security. When disturbed it rushes off in quest of shelter with 
great rapidity. It constructs a small web, cxinsisting of a few 
lines, but this is useless for the capture of prey. I have often 
Bought, and in vain, for the ova-sac. 

Diaprocorm, Sim., is recorded from “Nova-llollandia merid."*^ 
This contains only one species, D, multipuyictntus, Sim., from 
“ Nova-Hollandia merid.,’' and it is unknown to me. 

Phylarchus, Sim., contains six species. The range of this genus 
is “ Asia centr.; ins. Taprobane ; ins. Philippina^; N.-Hollandia ; 
N.-Caledonia.”^^ P. splmidms, —Eiirynpis deyatis. Keys.), 

occurs in Australia and New Caledonia. Keyserling's tpye came 
from PeAk Downs. This sjiecies has the same habit as E, mnhili- 
catn. 

TlIKHiniEiE. 

l^he spiders of this group are distinctly sedentary. Tht^y 
are to be found inside buildings, in caves, und(*r rock-shelters, on 
the spurs and branches of shrubs and trees, and sometimes <m the 
trunks of trees. Their retitelarian snan^s are of irideter rninat-(^ 
form, and are composed of brilliant threads, which cross each other 
at every conceivable angle. The cocoons ar(\ as a gen(*ral rule, 
globose in form, rarely elongate. They an*, composed of a tough, 
silken tissue, closely woven and opaque ; the outer and inner walls 
have a somewliat woolly appearance'. The colour vaiit's : some 
are white, some yellowish, some brown, and some are of a dull 
greyish tint. With few exceptions, the cocoons are attached to 
and suspended from the web. Thc.ridnm hlmfumlatum, Linn., 
and Thi'vidula, spp., are recorded by Hiinoii as carrying tlu'ir ov a- 
sacs attached to their spinnerets, in exactly the same manner as 
those of the genus Lycma, Latr. Tliose species which suspend 
their cocoons to the web, usually construct three or four, or even 
more, and these are generally placed close to each other ; V)ut those 
which carry their ova-sacs make only one. Each ova-sac; contains 
an immense number of eggs. In addition to being si^dentary, the 
Theridiese are, as a rule, solitary. Thmdion eximium^ Keys., of 
South America, is a social species, many individuals living to¬ 
gether, each uniting its web to that of its neighbour, the whole 
thus making, apparently, one large, comprehensive snare. 


Simon— Loc. cit,^ p. 629. 
Simon—Loc. cit., p. 629. 
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Ten j^enera liave been assigned by Hinion to this group, and of 
these one occurs in Australia, namely, Theridimi, Walck. This 
genus is widely distributed, its g€H)graphical area l)eing : “ Orbis 
totius reg. calid., temper, et frigid.''*® Home of the species asso¬ 
ciated with it are also ubiquitous, for instance, T. rujipes^ Lucas, 
and T, trpicUiriorvmy C. Koch. The lattei* is common around 
Sydney, and sometimes invades buildings. Tt occurs in Europe, 
Africa, Asia, and America. Tlie snare constructed is large and 
usually dome-shaped, and the lines of which it is lioraposed, al¬ 
though exceedingly line, are nevertheless strong enough to arrest 
large insects. Home of the vi(5tims, if there l>e too many for the 
owner's immediate needs, are carried to the upper part of the web, 
and enswathed witli silk. TIh* ova-sacs are more or less round, 
and are usually of a reddish-bi-own tint. 

The g(uius Thf^rifiinn is one of tlie most numerous of the entire 
order. Kocl) lias rec'orded ten species from Australia in his stan¬ 
dard woi*k.*^ One of the species, T. (dho-sffiat inn y L. K., is widely 
distributed, and occurs not only on our Australian mainland, but 
als(j in the South Pa(!itic Tslamis. Keyserling, in th(‘ supplement 
to Kocli's nionogi’aph,*'^ records four others, all of which appear to 
b(‘ ])eculiar to Australia. 

PHORONCIl)li?3. 

Tlie Phoroncidise includes some very striking and grotesque 
forms. Thi’ }d)domen is large, and in some spe(;i(‘K, such an 
J^horo'nrifHtiy Westw., armed with long, sti'ong spines. This genus 
does not occur in Australia, so farasweknow at present, but 
seeing that its geographical area is “India et ins. Taprobane; 
Malasia et Papuasia ; ins. Mmlagascar ; Africa troj). occid., 
we may certainly expect it t4» occur in Noi*thern or Tropical Aus¬ 
tralia. 

(lemnis, L. K., is distributed over “ Keg. medit. occid.; Africa 
trop. onent, et Afr. austr.; ins. Taprobane ; ins. Philippinae; N. 
Hollandia, N. Zealandia et Polynesia; Amer. sept., trop. et 
austr. Six species oi' this genus art*, recorded from Australia 
and Polynesia. U, rnttuhef'cnlatuy Keys., occurs in Queensland, 
where it was originally recorded from Gayndah ; it is also found 
in the Richmond River District. These spiders are usually found 
on shrubbsor bushes, wliere they construct their rcititelarian snares. 

Simon— jLoc. ri^.,p, 650. 

L. Koch—Die Aracbniden Australienp, i., 1871, p. 266, et *eq. 

Keyeerlinj?—Die Arachniden Auetraliens, Suppl., J890, pp,241,f'if seq. 

Simon—Loe. cit., p. 561. 

^ Simon—-Lor. rit., p. 560. 
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DlPCENKiE. 

This is a small group, consisting of three geriera, only one of 
which occurs in Australia, namely Latrodf^ctusy Walck. The range 
of this genus is “ Orbis totius rog. trop. et sub-trop.”‘^' For this 
genus Thorell described what he supposed to be two distinct Aus¬ 
tralian species— L, hoHseltii and L. scelio.'^^ They are, however 
synonymous, and hasseltii must bt* accepted as tlie specific 
name. 

L. hmdtii is widely distributed throughout India, Malaysia, 
Papua, Australia, New Zealand, and Polynesia. The Indian foi*m 
(L. hasselti'i var. indicutt, Sim.) has been recorded by Simon from 
Arabia.**” In Australia it is known as the “ Venomous Spider, 
and in New Zealand by the Maori name “ Katipo, which is said 
to mean “ night-stinger.’’ In respect of the bite and its effects, 
the matter is at pi’est^nt under investigation, and will be dealt 
with on a future occasion. 

The webs of this species are Cvstablished in all sorts of dark 
comers, in old and empty <jans, or amongst any loose rubbish; they 
also occur under stones and rock shelters. 

The snare is of ttu' usual retitelarian type, somewhat dome¬ 
shaped ; the lines are very strong, and art? capable of arresting 
large and poweiful beetles. The cocoons are yellow, closely- 
knitted, somewhat woolly in appearance, and each encloses a large 
number of eggs. The innei* walls have much the same app(?arance 
as the outer. A large number of cocoons are made, and these are 
always suspended togetliei*. 

Asa(jene«. 

This is a group of stridulating Theridioiis. It is remarkable 
that of the ten genera i*(*ferred to it by Simon -some of which are 
most widely distributed none are known to occur on the main¬ 
land of Australia. There is only one genus which may l>e 
considered as part of our fauna, namely, Ancocwlus, Sim., of 
Tasmania, and that has only one species— A. livens, Sim. This 
genus is most nearly allied to the Eui’opean and American Steatoda, 
Sund. The Tasmanian spt?cies is unknown to me. 


^ Simon— Loc. cit., p. 569. 

Thorell—Aranea nonnullse Nova Hollandia, in 6fv. Konj^I. 
Vet.-Akad. Forhandl., 1870, 4, p. 369; also 6[ocit—Die Arachniden 
Austraiiens. i.. 1871. pp. 276 and 279. 

“ Simon—Ball. Mu«. Hist. Nat., 1897, 3, p. 95 ; and 1902, 4, u. 
262. 



NOTES ON THE VARIED HONEY-EATER 
{PTILOTL^ VERSICOLOR, GOULD.) 

By Alfred J. North, C.M.Z.S., C.M.B.O.IJ., Ornithologist. 
Ftilotis versicolor, North, Viet. Nat., xxi., 1905, p. 167. 

(Plate V., fig. 3.) 

The Varied Honey-eater was described by Gould in 1842 from 
a single specimen contained in a collection of bird skins from 
Northern Australia, and was for many years regarded as a rare 
species. It is an inhabitant of the coastal districts and adjacent 
islands of Northern and North-eastern Queensland and Southern 
New Guinea, and is also found on some of the intermediate 
islands of Torres Strait. OfE the coast of North-eastern Queens¬ 
land, MacGillivray obtained this species on Dunk Island, and 
Elsey on Albany Island. Many specimens were procured by 
the “Chevert” Expedition, fitted out by the late Sir William 
Macleay, since when it has been obtained by various collectors 
both in New Guinea and Australia. 

Among a small collection of bird skins sent me for examination, 
made by Mr. Albert F, Smith, principally near Cairns, North-eastern 
Queensland, and the neighlxiurhtxxl, was a specimen of Ftilotis 
versicolor, Gould, collected by him on one of the Frankland Islands 
on the 16th October, 1904. Subsequently I received a second 
specimen from him, shot in company with the other, also their 
nest and a set of two eggs taken at the same time. 

The nest of Ftilotis versicolor, as will be seen from the accom¬ 
panying plate, is an open cup-shape, and somewhat scanty struc¬ 
ture, daylight being visible thi*ough the greater portion of the 
sides. Externally it is formed of fibrous rootlets, held together 
with plant down and spider webs, with which are intermingled 
a few egg-bags of spiders and their green silky covering, the 
inside being spanngly lined with fine pale brown rootlets and 
fibre, and at the bottom with a small <|uantity of silky-white plant- 
down. It is attached by the rim on one side to a leafy horizontal 
branch from which springs a thin twig at right angles, but this is 
concealed in the structure, two leaves being worked on to the 
side of the nest. Externally it measures three inches and three- 
quarters in diameter by two inches and a quarter in depth, the 
inner cup measuring three inches in diameter by one inch and a 
half in depth. 
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The eggs, which were in an advanced state of incubation, are 
two in number, oval in form somewhat pointed at the smaller 
end, the shell being close-grained, smooth and lustrous. They 
are of a uniform fleshy-buff colour, being of a slightly richer 
shade on the larger end, where on one specimen, with the aid of 
a lens, a few vt'ry minute darker dots may be seen. The eggs of 
this species are indistinguishable in colour from a variety of those 
of its close ally Ptilotw 807im'af Grould, also from thorns of the 
Pallid Cuckoo (Cneuln» pallidua, Latham). 

lielative to taking the alx)ve nest and set of f^ggs, Mr. Smith has 
kindly supplied me with the following notes:—‘‘This species is fairly 
plentiful on one of the Frankland Islands off the coast of north-east¬ 
ern Queensland. It has a loud call that attracted my attention 
as our boat drew near the island, as something quite different to 
anything I had heaid befoi*e, but cannot describe it at all. There 
is a shrub with a number of thin upright leafy twigs which grows 
over half the island, and it was in one of those about ten yards 
from the beach the nest was built. It was seven feet from the 
ground, and attached to thin upright twigs on one side, and the 
horizontal branch on the other side which remains fastened to 
the nest. It contained two eggs very much incubated, and while 
I was taking them the pair of birds perched on a tree alongside 
and uttered their loud cries. I brought both down with one 
shot without damaging either as specimens.’’ 



OPAL P8EUDOMORPHS from WHITE CLIFFS, 
NEW SOUTH WALES. 

By C. Anderson, M.A., B.Sc., Mineralogist to the Australian 
Museum, and H. Stanley Jkvons, M.A., B.Sc., late 
liPcturm- on Miiu‘ralggy and Petrology, University of Sydney. 

(Plates vi -vii., text fig. 4). 

Tlie occurrence of Opal at Wliite Cliffs as pseudoinorpliic crystals, 
(!all(Ml lr>cally “fossil pineapples” has betui known for soim' time ; 
they have l)(‘en d(\scribed by several observers, but no agreement 
has yet been reached as to the species of the original mineral. 
Recently sevtu'al g<X)d specimens havc^ miched Sydney anel were 
examineel by Profe'ssor T. W. E. David and the authors, the 
conclusions ari'ived at lieing set forth in the present paper. 

0*rurrnic (‘..—Beiore proceexling to the* de'scription of the speci¬ 
mens tliemselv(*s, tht*ir mode of occurrence, so far as known to us, 
may In* briefly alluded to. The White Clifts Opal-fi(‘ld was first 
geologically examined in de^tail by Mr. J.B. Jaquei., and it is chiefly 
to his r(*}>ort^ that we must turn for our knowledge. Tlu* o})al 
is found in the Up])er Crt'taceous or “.Desert Sandstin.(* ’ Sc'iies, 
which at White Cliffs rests on Paheozoie slates of probably 
Siluriaji age*. Overlying the Paheozoic strata ai'e ((/) coars(* grits 
and sandstones, succeeded by (r) a thickm'ss of fine white, kaolin- 
lik(^ matt*rial of highly siliceous coinposititm and contfiining large 
waterwtirn boulders of quartzites with D(*vonian fossils. Con¬ 
cretionary nodules, and more rarely thin l)eds of gypsum occur in 
these deptmits. Above this are {b) conglomerates consisting of 
small pebbles in a white silic(*ous matrix similar to r. It is in 
the l)f*ds h and r, that the opal occurs. It is ofttm found replacing 
various organic remains as Sauropterygian bones, Crinoid calices, 
stems, and separate* ossicles, Belenmite guards and bivalve and 
univalve shells, as well as coniferous wood-. 

1 Jaquef—Ann, Kept. Dept. Mines and Agric, N. S. Waler, 1892 
(1893), pp. 140—142. 

^Etheridge—Eec. Austr. Mus., iii., 2, 1897, p. 19; Mem. Geol. Surv. 
N. S, Wales, Pal. No. 11, 1^2, p. 10; Rec. Austr. Muf., t.,4, 1904, 
pp. 248, 251; ^oc, tnt, v., 6, 1904, pp. 306-316. 

Pittman—Min. Res. N. S. Wales, 1901. p. 405. 

'J’ate—Trans. Roy. Soc. S. Austr., xxii., 1898, p, 77. 
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The presence of Crinoids indicates an open fairly deep stia, 
whilst the conglomerates, boulders, opalised saurians and wood 
rather point to shallow water conditions with land at no great 
distance. In the absence of exact knowledge as to the vertical 
distribution of these fossils, it is idle to speculate on the get>- 
gia.phical conditions obtaining at the time when the beds con¬ 
taining these enigmatical specimens were laid down. The presence 
of gypsum is not conclusive, for gypsum may originate 
either as a chemical deposit in an inland sea, or salt 
lake, or, on the other hand, may be formed subsequently 
to the deposition of the beds in which it occurs, for 
example by the action of decomposing pyrites on calcareous 
matter. According to Pixif. J. D. Dana** where gypsum occurs 
not as continuous layers but in embedded, nodular masses, it was 
formed after the beds were deposited. This criterion does not 
help us to a conclusion, for Mr. Jaquet says* that the gypsum 
occurs both as isolated masses and as thin beds. In the recent 
surftice deposits of the western districts of New South Wales 
gypsum is commonly met with as ciystalline masses, where it is 
undoubtedly of secondary origin and due to chemical interaction 
l)etw<5en the constituents of the soil, and it is iK)ssible that a similar 
origin is to be assigned to the gypsum found in the opal-hearing 
l>eds. Against the likelihood of the gypsum being the result of 
4waporation in a land-locked sea is the eompai ative abundancje of 
organic remains, for, when the water of an en(dosed basin has 
rtiached a degrt^ of conc(?ntration that ptu’mits of the de|X)sition 
of gypsum from solution, animal life is usually absent. But it is 
conceivable that a temporary lake may have been fornu’d as a 
rtunnant of a retreating ocean, and then subsequently re-unite^d to 
the waters of the Cretaceous sea. Any solution of the problem 
presented by the pseudomorphs must l)e compatible with the pre¬ 
sence of gypsum in the same beds. 

Both gypsum and the mineral now known to us only as opaline 
casts have been converted into opal, the former paitially, the 
latter imtirely, by the action of highly silicated springs to which 
the general opalisation of the Desert Sandstone is usually 
attributed. 

Pvf^mouH Oham’vfira .—The pseudomorphs were apparently first 
observed by Jaquet,® by whom they weie referrenl probably to 


* Dana—Manual of Geology, 4th ed., 1896, p, 551. 
^ Jaquet— Loc. cii., p. 141. 

Jaquet —Loe p. 141. 
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^^ypsuni. Later* Wcasbacli'* ineaHured tlie angles and came to tlie 
conclusion that the original mineral was orthorhombic in 8y8t<*m ; 
lie suggc'sted sulphur. Ht* was followed by Pelikan'^, wh<» 
coinj)fii (*d thcmi to aggn‘gates of gypsum crystals. Curich'^ gives a 
moi'c detaih^I account and concludes that th(' original minei'al 
was monoclinic- and probably identical w^ith th(‘ original of the 
welbknowii “ barl(*y-corn” pscudoniorphs from Sangeiiiauseri, and 
similar* pseudoinorphs from els<^wbei*e. But even if this conclu¬ 
sion be justified it does not settle^ the question, for at least five 
mitierals hav(‘ been suggested as the original of the Sangerhausen 
and similar specimens, t^elestite, perhaps, bfing regarded as the 
most likely,*^ 

Dfifirriptio}! of Spfirimnfft. —Th(? material for* this paper was 
fui*nished by two sp(‘cimens irr th(» collection of tlie Geological 
Department, Sydney University, and five fi‘om th(' Australian 
Museum coll(‘ction. iiiat repi*es(Mited in PI. vi., fig. 1, is th(‘ 
larg(*st and Ixvst devojkqxMi, hence it has supplied the bulk of the 
angular measur(Mn(*nts by tin* contact gonionw^ter. Unfoi*tunately 
it is found that the angles ^'ary somewhat, thus giAing an element 
of uncei*tainty to tire com^lusions drawn tberefr'om ; yet, by 
making a lai*g(‘ number* of measurements and taking nu'ans, it is 
hoped that a fair airproximation has been made to the true 
angles. 


The s('v(»n specimens vai*y in thrur greatf^st diameter from 11 
cm. to 7*5 cm. apju'oximately. Th€‘y present a fairly uniform 
appeai*anc(‘, wliich is that of an irregular*, radial aggi*(»gat(' of 
acut<N tapei*ing, four* sided pyi’amids. Owing to thecurvatui’e of 
th(‘ faces it is searrrely possible to s(Mnii*e exact measur*enients of 
tin* angles, though an attempt was mad(‘to counter*a(!t this soin*ce 
of er*r*or by making the goniometer arms tangrmt to the ])art of tlu^ 
faces closer to the edg(*s. An important featui’e in most of the 
pseudoniorphic crystals is the well-marked ch^avage (PI. \i.j fig. 2)* 
It generally crosses one only of th(»- four* terminal edges, but 
som(‘tim(:‘s passes ovm* tlu^ apex and appears, though less strongly 


® Weisbach—Neu«s Jahrb., ii,, 1898, p. 150. 

^ Pelikan—T^ehermak’s Min. petr. Mitth.,xix., 1900, p. 330. 

GUrich—Neues Jahrb., Beil. Bd., xiv., 1901, pp. 478-483, fljj. 

• Dana—Bull, U.S. Geol. Surr.^ 12, 1884, pp, 26-28 ; Syst, Mineral. 
6th Ed., 1892, pp. 271, 907. 

Miers-^Miu, Mag., xi.. 1897. p. 264, 
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niarked, on the opposite* edge, lii dii ection it is iippr^oxiniateU' 
y)arallel to the plane of two opjxjsitc* edg(*s, naiii(*ly tin* ]>la!ie 
liisecting the angles hq and 4). 1'here is no sign of a second 

ciliavage perpendicular to this plaiiii. Three systems of striations 
are present, but they will be more fully described Ixdow. 

As regards their composition, the pseudomorphs consist of 
precious opal of inferior quality and prevailing gret*n or bluish 
tints, in other cascis of common milky opal, or of clear glassy 
hyalite, with patches of the rarer black opal. 

Measurements wer (3 made as a rule by each of us indepinidently, 
but the agreement Ixdng close, only the mean values are given in 
the subjoined table. Provisional letb*rs are assigned to the four 

pyramidal faces, tlu; crystal 
being oriented by means of the 
edge on which tlie cleavage 
appears (fig. 4). The mean 
iKirmal angles obtained plainly 
indicate that we ai*e dealitigwit li 
a monoclinicj mineral having a 
plane of symmetry bisecting th(* 
angles bd and pq. 

C<ntr.hi,sions, - TIk* problem 
m)W is to find a mineral, niono' 
clinic in symmetry, having n 
pi’ominent cleavage perpendiculai* to the plane of symnK'try, 
with angles approaching the values found, and the mode* of 
occurrence of which is compatible with the geological (ionditions 
of the White Cliffs Upper Cretiiceous beds. Obviously th(* facts 
of Torm already brought out dis])ose of tlu* claims of gypsum, 
anliydrite, ceh’stitc* and sulphur, while, the angles flo not even 
approximate to those of gay-lussitt‘. After passing in r(‘view 
all the likely minerals that .suggest themselves, we have come to 
the conclusion that the species most nearly fulfilling the required 
conditions is glauberite, sulphate of soda and lime, which is mono- 
clinic in crystallisation, and has a perfect basal ch^avage. Tn 
accordance with this theory, we have incorporated in the table 
the theoretical angles of glauberite, which we regard as cor- 
n*8ponding to the measured angles of the pseudomorphs. 



Scliematic projection on a plane at 
right angles to the axis of elonga> 
tion, with cleavage traces on edge h. 



Psemlomorphic Crystals. 01ai0>erite. 


Ot*AL PSKlTDOMORPHfcJ PKOM WKITK CLlKl'S-ANUfcUSOJJ ANri> JK VONH. ^5 
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If w(* are correct in regawliiig these specimens as pseudoinorpha 
aft<^r glauberite, the original crystals must have l)een acute pyra¬ 
midal in habit, with elongation in the direction of the clino-axis 
(PI. vii., tigs. 7, 9). 

As the amount of error in ineasurenients does not exceed 
the disagreement between the valutas obtained for the same. aiigl(» 
on different crystals must Ix^ due to th(‘ varying amount of ciir\ a- 
ture and imperfection of form. 

We next proceedexl to confirm our results, and to explain, if 
possible, the divergence of tla* nieasin*ed angles from the true 
valutas by determining the ttu*minal angles Ix'tween the edges A 
and B, and C and (fig, 4), and the tt'rminal pyj*amidal angles 
sn” and sit.'’' (using tlie letttu'ing of glauberit(‘ for corresponding 
faces of the pseudomorphs). The results ar(* tiibulat(‘d below : 


AllglOH. 

Meabured. 

. 

No. of Deter- 

iiiiualiotiH. 

Colculated. 

Error. 

CaO 


10 

o f 

78 42 

U 

10 

A A 15 

64^ 

4 

79 

13‘^ 

IT) 

« n" 1 
«' /»"' / 

501 

12 

()I 


ll 

1 

1 


The differences between the measured and tlie tru(^ angh^s'iK 
considerable, and souk^ explanation must be forthcoming if our 
conclusions are correct. Now, on several sp(H;irnens it is apparent 
that tlie cleavage is not exai^tly paralhd to th(» plain' of the two 
opposite edges C and CV, (fig. 1). This would he explained 
(iissuming the original mineral to hav(‘ l)(*en glaubeiite in which 
the cleavage is parallel to this plain') by a curving downward of 
those edges towaids the tdeavage. This downward curving could 
he accountid for by oscillatory (!ombination of the a faces with a 
form hkh (k>k). No such form is recorded in Dana, but 
observation reveals the presence of a set of striations on the faces 
8 and s' running jiarallel to the edge A. These striations would 
be a natural result of such an oscillatory combination, which 

A is the edge between a’ and B the edge between and h"; C 
and C' the edges between a and and it' and n" respectively. 

'i’akon frotii stereogram by Feuileld’s protractor. 
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would have^ the elfect of displacing the tniges C and C ' towards 
tlie cleavage lines crossing the edge B (PI. vii., figs. 8, 9), 
and also of nmdering the angle CC ' measured over the 
apex more acute (PI. vii., figs. 2, 3). Another series of 
striations observed on the faces of othei’ crystals, and 
having a direction nearly parallel to the edges C and may he 
due to the coming in of the m (110) face. The tt faces ai’e 
sti'ongly striated, aiul in some cast*s distinctly sti'pped, the direc¬ 
tion of th(' striae and steps Inking pai‘allel to the cleavage. Thesi* 
umst be due to oscillatory combination of // with C (001), or 
with n (112) or v (11»1), any of which would make the angle be¬ 
tween the edges A II moi*(‘ acutt‘. than it would be in a perfect 
crystal (PI. vii., figs. 8, 9). 

We may now (Miquire what ellect the oseallations described 
would on tht* normal angles. It is readily seen that by tlu'ii* 
means the normal angle,vs'wtmld be enlargt‘d, und th(‘angle 
diminislu'd, wink* tlu' angh's mu would be (‘itli'ei* diminished or 
enlargt‘d according as tla^ elFects of the oscnllation of (Jtkh,) on.vor 
of (001) on n prislominah^ Now, fr<»m the nu'an valiu‘s obtained 
by measunniKUit, it will b(‘ obsei vt^d that tin* d(‘partui’e from 
theory of the angles mm' iind is in the dire(;tion w(‘ shiudd 

ha^'e expected. mean value for tlu* angU‘ sn was found to 

bo greater than lh(‘ tlieoj‘(‘tical, which accords with our obstii vation 
that th(* oscillation on the n faces is frequeidly muc.h more pro¬ 
nounced than that on tin* m faces. 

(llauberitt* is commonly found in association witli rock salt, 
thenardit(‘, juirslalite, and otln‘r sidphat«\s, carboiiate.s, char- 
achndstic of salt lak(‘ de])osils. It is soluble in water, and can, 
tlierefoiH', occur oidy in luotecttMl places or in arid regions. Most 
likely at White Cl id's it was fornasl in fleposits of mud or oo/e 
and not directly from solution. The cousetjuent inteiieriuice with 
the regular growth of the crystals may }>ossibly account for the 
cur\atuie of the fae.(\s tlnougb oscillatory condiiuatioii. It is 
noti'wortby that with the single exception of the tliinolite of 
Ijake Laliontan all the. j>seudomor])h.s resembling the Saiigerliausen 
minei’al, as nlso thi‘. pyramidal crystals of celestite from Virginia 
described by C. H. Williams,*" which funusb the chief argument 
for the ceh'stite oiigin, have l)eeii found end)edded in clay, mud 
or marl. Thus it may 1 m^- that the resemblance between 
.specimens fj-om dithuHMit localities, wldcli after all consists mainly 
ill the curved and tapering form, is to b(‘ r(*ferred ratlan- to the 
sindlar conditions of growth than to hlcntity of s|K‘cies. 


WilliauAB—Amer. Journ. Sci., xxxix., 1890, p. I8;i. 



OCCASIONAL NOTES. 


I.—OLIMBTN(J HABITS of an AUSTRALIAN SNAKE. 

Mr. P(‘rcy 0. Peard, of th(' Public School, Dal wood, New South 
Wales, recently forwardc^d some snakes for identilh^atioi} from th<» 
vicinity of Lismore, Richmond River. 

HespectirigK ref Ft, Mr. Peai*d writes:— 
“ T imglectc^d to mention, in d(\scribing the ‘ lianded specimen,’ 
that it was caught climbing an ii*onbark ti*e(‘." 

This is an extremely interesting observation, and confirms any 
suspicion one may have had as to th(‘ use of the notched kcuds of 
the ventral plates. 

When describing tlie species, Krefft drew attention to tin* 
similarity in structun^ to members of the genus Dendrophls, Mr. 
Peard’s happy remark shows that the structural peculiarity has 
lietjn independently developed for tree-climbing purpos(\s in two 
widely different genera of reptiles. 

In future, therefore, Hoplocnjihahm 11. hiUmphafufi^ 

and, perhaps in a lesser degree, II. hun(ja?'oidei^^ should 1 h^ i'egarde<l 
as partially arboreal in habit. 

Ed(4ar 11. Waitk. 


U.-^PSEUDAPJIRITIS URVILLII, Cuvieij Valen¬ 
ciennes, A Fjsii new to Westekn New South Wales. 

As this fish is known from South Australia, it might naturally 
l)e assumed b") oc^cur in the western watci's of our* State. 

Dr. C. C. Cocks, of Wentworth, Darling River, has forwarded 
a specimen to the Trustees for identification, remarking that it 
was caught by one of the oldest fishermen of the district, who had 
never seen its like lief ore. To Dr. Cocks, himself an angler of 
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tlw* locality for-thirty yeai-s, the fish was a novelty. It was takc'o 
in the Murray lliver, alM)ut aquai'terof a mile Inflow its junction 
with the Dai'liiig Ui\ er, and is a new n^cord for our western fauna. 

Originally di^scribcd from Tasmania, the spt'cies is also known 
from South Australia, Victoria, and the southern rixers of New 
South Wales. 

Ogilby* suggests that l*HHiidaphrit/lH 'urinf/il is identical with 
Eleyinutt Cuvier and V^alonciennes, said to have lx*en 

taken in Port Jackson, in whi(‘h case th<^ name would bt' EfU'iuin- 
phritifi biirsinvH. 

Ei><;ar 11. W'aitk. 


^ O^ilhj—Proc. Linn. Soc. N, S.Wales, xxii., IKUH, p. r)00. 





EXPLANATION OF PLATE I, 

ICHTHTnDEOTBS MARATHONBNSTS, JSth, fil. 

Skull seen slightly obliquely from below. 

m, Eight maxilla. 

de> „ and left dentaries. 

or. „ ,, articulars. 

Hh. ^f. ? Ethmoid or frontal (?) 

Hyomandibular or preoperculum. 

hif. Hyoid bones. 
op. Operculum. 
r. Bibs. 
r. Vertebra?. 
f. Displaced fin rays. 
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EXPLANATION OP PLATE fl. 


ICHTHTOBIOTBS MABATHON1N8I8, Eth. JiL 
Skull seen from below. 

[For lettering see Explanation of Plate i.] 






explanation op plate III. 


Portion of web of Amanrobius social if, Bainb, 



WEC. AUSTR. Mils., VOL. VT. 


Pi,ATE TL 



H KAHNfcS. Juiir,. photo.. 
Austr. Mu.s, 




Fig, 1. 
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EXPLANATION OF PLATE IV. 

Halicobe ddgong, Gmelih^ sp. 

Portion of a rib showing cuts and chipping of the surface. 
Ijargest rib-portion with traces of numerous cuts contiguous 
to the concave edge. 

I’hird rib-portion similar to fig. 1. 

(The figures are seven-tenths the natural size). 



RBC. AUSTR. MUS., VOL. IV. 


Platk IV. 



H. lURNES. Junr.. photo., 
Ausir. Mus 
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EXPLANATtON OP PLATE V. 

Pijf. 1. Porti«H» of a flkin of Melithreptus hreviroxfris^Vy^c^vf^ and Horstield. 
Short-billed Honey-eater. 

,, “2. Portion of a skin of MelUfirephts mcff/nh'osth'iA', North. 

Lar^e-billed Honey-eater. 

„ 3. Nest and of Ptilotix versicolor, G-ould. 

Varied Honey-eater. 

(Pi^fs. 1 and 2. Natural size, Pijr. 3. About two-thirds natural size). 
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Plate V. 




H. BARNES. Junr., photo. 
Austr. Mus. 


3. 


Figr. 1 
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EXPLANATION OF PLATE VI. 

Opal Psbudomobphb, Whit® Cliffs, N. S. Walks. 

To the left of the central depression a crystal shows distinct 
cleava^ traces on the edfifo. 

Several crystals show pronounced cleayafjfe traces. 




H Jnnr., Photo. 

Ausir. Mils. 


2, 



EXPIiA^NATION OF PLATE VII. 


6LAtJBl!BITB CrTATALS AND OpAD PfiBlTDOMORPHS, WhiTR CdIPFS, 

N. S. Walks. 

Forma (001), (111), m (ill). 

Fipf. 1, Projaction on (OOy of a ^lauberite crystal ahowing^ the forma s 
(111) and n (111). 

2. Tlie same, with oscillation of (131) on .f and of p on n. 

8. Freehand drawing; of a paeudomorphic opal crystal in similar 
position and showing the trace of the basal cleavaf^e on » 
and atriations supposed to be due to oscillatory combination 
of s with (131). 

4. Projection of a f^lauberite crystal on a plane perpendicular to 

the zone axis «.v'. 

5. The same with traces of basal cleavafife and (131) o8cillatin>; with -v. 

„ 6. Freehand drawing: of pseudomorphic opal crystal in similar posi¬ 

tion showing; cleavag’e traces. 

„ 7. Projection of g;lauberite crystal on (010). 

„ 8. The same with oscillation of (131) on • and of c on n. 

„ 9. Freehand drawing; of pseudomorphic opal crystal in similar 

position showing; striations on ft and cleavag^e traces on n. 
Note.— n' in the rig;ht hand half of &g. 4 should read n'", and in the left 
hand half n'*. 





MOLLUSCA PROM ONE HUNDRED AND ELE\rEN 
FATHOMS, EAST op CAPE BYRON, NEW SOUTH 
WALES. 

By Charles Hedley, Conchologist. 


(Figs. 5—22). 

Incidental to his official duties on the Coast Survey, Mr. G. H. 
Halligan, L.S., Government Hydrographer, took, on the 10th 
of November, 1902, a haul of the dredge in 111 fathoms, at 
twelve and a half miles due east of Cape Byron, itself the 
easternmost point of Australia. 

The product was at once sent to the Australian Museum for 
(examination, but constant pressure of work has delayed an earlier 
report. 

The eonteuits of the dredge were mostly shells and foraminiferal 
sand. Accompanying these was an interesting Hydro-coralline, 
identified by Mr. T. Whitelegge as Conopora tenuisy Moseley,^ 
hitherto knoAvn only from the Kermadec Archipelago. 

Mr. H. J. Jensen has given an account of the Foraminifera 
obtained.* 

A number of the shells discovered by the “Thetis” Expedition 
I’ecur here, thereby extending their range northwards, 

(Imitting the pelagic shells dropped from the suiface the known 
Mollusca taken at this station are as follows :— 

Area reticijUatay Gmelin. 

Annisium thetidis, Hedley. 

Bathyaroa i^ei^^eraidens, Hedley. 

Oalyptrmi ooLyptreeformiSy Lamk. 

Card it a camtivay Hedley. 

„ (iUectOy Smith. 

CapaluH drratuSf Hedley. 

Chione despecUi, Hedley. 

Oirsonslla weldiiy Ten. Woods. 


I Moseley—Phih Traas* Boy. Soc», 169, 2, 1878, {>. 508; Chall. Bept., 
Zooh, ii., 1881. p. 82, f. 5 a, b, 6. 

* Jensen-^Proc. Linn. Soc. N,o; Wales, xxix„ 1906, pp. 817-822. 

* 
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Crasnatellites securiforme, Hedley. 

Cnmea narinata^ Hedley. 

Cu}ia particular Hedley. 

„ cuncentricaf Hedley. 

(\i/(iosttrim mkron^ Ten. Woods. 

„ inHcriptnm, Tate. 

CifUvhna protmnida, Hedley. 

Dmtulinin erect urn, Sowerby. 

Dimya cornujata^ Hedley. 
hrllUa dilecta, Hedley. 

„ nenia, Hedley. 
h'niarffinula dilecta, A. Adams. 

Kidimella tnrrita, Petterd. 

Jjcda miliaeeay Hedley. 

Leinstraea loddercCr Hedley. 

[.encotina mtera, Pritchard and Gatliff. 
Lima hullatay Born. 

Limopah tenmyniy Ten. Woods. 
f/iotla anmdatay Ten. AVoods. 

„ eampactay Petterd. 

„ mini may Ten. Woods. 

„ tofitnanica, Ten. Woods. 
Manjinella amjasiy Brazier. 

„ Im'hjatay Brazier. 

„ mmtellin(iy Angas. 

„ itehraeeay Angas. 

„ stilla, Hedley. 

„ u'haniy Pritchard and Gatlilf. 

Mathilda decarata, Hedley. 

Melanella couimetiftaliH, Tate. 

Mitra .stramfei, Angas. 

(Media Uijatay Angas. 

Purpura sertatUy Hedley. 

Pedicidaria ntplanter My Hedley. 

PseudoruHoina e.riijuay Hedley. 
liissoa olivaceay Frauenfeld. 

Seala minutulay Tate and May. 

Schismnpe atldmoniy Ten. Woods. 
Siliquaria treldiiy Ten. Woods. 

Sirius hadiusy Ten. Woods# 

Turhffnitta raricifery Tate. 

Turritella seituluy Donald. 

Thraciopis arenosay Hedley, 

Yermetm iraitei, Hedley. 
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TJie Brachiopoda are :— 

lAnthjrh KvOf Brod. 

I'i rehratHlina radnlay Hedley. 
Miyniia trillemocsi, Davidson. 


BKACHIOPODA. 

Campaoes, f/eu, now 

A ;^^('nus of the Tt'rebratellidae, whieli externally has the aspect 
of MfujeUaum^ hut whose adult brachial frame has developed 
only to th(‘ Miihlfeldtian stage. 

'ly^ \ fn rv \fnn. 


CaMPAOKS FUUOIFKKA, UtfV, 


(Fi«s. 5-0). 


Shell l atlier solid, compresses 
anteriorly, in front deeply 
bifurcate. Pedich' valvevtuy 
d(‘('p, bi-achial valve lid-like. 

A fairly deep and broad 
sinus exttmdsalong the latter 
lialf of th<‘ i»edicle valve. 
Sm*fa(!e smooth with fine c(»n- 
centric growth lines, but no 
radial sculpture, microscopi¬ 
cally punctate. Colour pale 
yellow. Beakshoi’t, incurved. 
Foramen large, cii (!ular, com¬ 
plete. Deltidium a trun¬ 
cated triangle with emargi- 
nate base. Hinge teeth 
well “ developed, placed at 
tlie l)a8e of the deltidium. 
Hinge plate with four 
rays divided by deeply 
incised grooves. Beneath 
tlie me<lian gnx^ve is the 


at the sides, subtrigonal, broadest 



Pig. 6. 

Campages ftircifera. 
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septum. From the two side grooves branches descend and con¬ 
verge to produce the crura; again descending and broadening, 
they unite on the one side to tlie septum and on the other 
form a recurved dorsal margin to the loop wings (6g. 6a). From the 
septum the brachial process arises directly. It does not hero 
develope into the ordinary loop, but assumes the aspect of a 


Fitf. 6. 

Canipogea fnrcifera. 

hood with larger outstretched wings, narrowing posteiiorly into a 
funnel with an oi)en neck. Under the hood the base of each 
loop wing is pierced by a small rent. This structure seems to 
represent in adolesence that which elsewhere appears as a phase 
of early life. 

L(mgdh—24 mm. ; breadth, 17 mm. 

A single specimen attached to a stone. 

Hrmittiyris colurnus, ^7?. nov. 

7-8). 

Shell sliallow, triangular-cordate, smooth t'xcept for faint 
growth lines, glossy, translucent though solid, pale horn colour. 

Edges of valves broad and 
bevelled. 

The brachial valve has 
the beak incurved. Crural 
plates separate to the umlx), 
projecting, forked distally, 
furrowed along thtj upper 
surface. Teeth sockets 
sharply transversely gro¬ 
oved. There is no septum, 
but in old and thickeneii 
individuals a bilobed shelly 
mass appears in its place. 
The pedicle valve has the 
beak produced. The small oval foramen completed by the 
deltidial plates. Teeth strong projecting. Tn front the central 



Fig. 7. 

HemithyHs colurnvs. 
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third of the valve projects outward and upward into the mesial 
sinus of the corresponding valve ; behind it is a broad shallow 
sinus. 

Height, 18 mni.; breath, 18 mm.; depth of pedicle valve, G mm. 

This species appears to be nearest to II. heecher% Dali.,* from 
^113 fathoms, off Honolulu ; but, so far as I can judge, ours is a 
brotider, shallower shell, less flexed in front. 

Besides its occiiv- 
nmce in 111 fathoms 
east of Cape Byron, it 
was taken l)y Mr. y 

Halligan and myself / 

in 100 fathoms east of j 
Wollongong. From 1 

til is parcel the typ(^ \ 

was selected. Re- ' 

c('ntly it was again 
procured by Mr. W. 

F. P(*tterd and myself 
in 250 fathoms twenty 
iliree miles east of 
Bydney, The species 
appears to be common, since evcuy haul on the margin of the con¬ 
tinental shelf has yielded single and broken vah es. No perfect 
sj)ecmien has yet appeared. 

While on the subject of the Brachiopoda, T might here notice 
that Thecidm nm.viUa, Hedley,* has lately Ix'tm tiiken by Mr. D. 
Mawson in the New Hebrides. 

PELECYPODA. 

Adacxauca SQUAMEA, sp. rwv. 

(Fig. 9). 

Shell minute, rounded-cordate, oblique inflated. Colour pale yel¬ 
low. No epidermis apparent. External sculpture, faint, regular, 
concentric growth lines. Prodissoconch depn'ssed at the summit, 
radially punctate, passing into the dissocomdi without an elevated 
margin, Hinge line straight, exactly divided by a small chon- 
diophore, finely perpendicularly striat(*d. The valve edge has 
ventrally a broad, smooth, cont^t surface, like that of Limopsis ; 
dorsally it carries on both anterior and posterior sides a series a 


Dali—Proo. U.S. Nstional MuBenra, xvii., 1894, p. 717. 
^ Hedlej—Austr. Mup. Mem., iii., 1899, p. 508. 



Fig, 8. 

Uemithyris columns. 




46 


RECORDS OF THE AUSTRALUN MUSEOM. 


intei'locking tubei*cles, whicli are probably the horaologues of wluit 
Bemard descril)e(l as the dysodont teeth of PhUobrya, Tliree or 
four radial grooves and complementary ridges, directed to the 
exti*eme ventral margin, whiclithey undulate, traverse the iiiterioi*, 



Fig. 9. 

Adacnarca fiquamea, 

but ari‘ not visibb* externally. Perhaps the interlocking tulKMrl(\s 
aid the weak hinge by clasping the ventral margins. Pallialline 
indistinct. Anterior and posterior adductor scars [)resent, situated 
high up. Height, ; length, 1*81 ; depth, 0*5 mm. 

Tlie genus Adiioiarca was formed by Prof. P. Pelseneer for the 
reception of a larger species taken by the Belgica Ex})edition.'* 
It appt?ars to me to belong to the sub-family Philobryina*, from 
the known memlx'rs of which it chiefly differs by its great<‘r 
symmetry. J/orhfiteWivia forms a link l)etween it and the more 
eccentric Philohryn, Some characters of Admnarca suggest a 
more distant relation to the ]jimoj)sidaj. J would prefer to ranges 
the Philobryina* rather with the "raxcxioiits like Pelsenec'r tliaii 
with the Pearl sliells like Bernard. Indeed an ideal sketcli of 
tlie primitive Taxodoiit stage by H. Fischer* would almost ser\e 
as a picture ofour sJiell. 

Pi'of. Paul Pelseneer has very kindly com paired specimens of tliis 
witli his type. He remarks (5 April, 1905) that the hinge of the 
Australian species is shorter, and that the two striated plateaux 
on either side of tht; ligamentary foBsette are higher than in th(' 
tyjK*. These differences he regards as specific, and accej)ts the 
sptH’ies for inclusion in his genus. 

LiMEA ACCLIM8, HJK nov. 

(Fig. 10). 

Sliell small, thin, oblique, inequilateral, subangled anteriorly, 
externally resembling A. linyuatula^ Lamk. Colour white. Sculp- 
Adaonarca Pt^lseiieer —Voy. “ Belgica,’* MoU., 1903, p. 24, 

pi. vii., f. 83. 

* Fischer—Journ. de Conch., xlv., 1897, p. 211, f. 1. 
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tuiv of about forty narrow sliarp radiating ril>s, most prominent in 
the centre, wluu’e tliey strongly denticulate the margin, gradual!}" 
vanishing at the sides; in the groove between each a row of minute 
pricjkles. At intervals concentric 
zones mar k rest stages of growth. 

Pr’odiHsoconch sm(K)th, sharply 
(k^fined. Hinge line short, with 
a broad, shallow central pit, and 
three or four feeble teeth i*adia- 
ing from each end. Interior 
slightly gi’ooved by external ril)- 
bing. Height, 9*6 mm.; length, 
f) niin. ; deptlr of single valve, 

2*5 nun. 

The thin, inequilateral shell 
i*eadily distinguishes this from 
other- Australian species which 
havi' berm r-eh'ri’od to this genus. 

It was also taken by Mr. Halli- 
gan and myself in 100 fathoms 
oh* Wollongong ; and again re¬ 
cently by Mr. W. F. Fetter'd and 
mys(df in 300 fathoms, twenty seven and a half miles east of Port 
Jackson Ht*ads. It s(‘enis a characteristic si>ecies of this zone. 

CVSPJDARIA TKUNCATA, Sp. nin\ 

(Fij?. 11). 

Shell small, thin, rather convex, trapezoidal, >ery inequilateral; 
doi-sal margin straight, the length of the shell ; posterior side 
oblique sinuate ; ventral margin slightly i-ounded ; anterior side 
abruptly trunciite. Colour white. Sculpture, of delicate spaced 
lamella*, ohsoleh* anteriorly, developed most on the rostrum, on 
either side of which they form scales. Between the lamellae an* 

fine hair lines. Rostrum 
blunt, short, Vjroad, running 
up as a hat wedge towards 
the umbo. A broad, shallow 
furrow runs from the apex 
beneath the rostrum tf> the 
dorsal margin. Prodisso- 
conch smooth, distinct. In¬ 
terior smooth, muscle scars 
indistinguishable. No la¬ 
teral teeth ; a small car¬ 
dinal tulierole under the 



Pig. 11. 

Cuspid aria irunvaia. 



Fig. 10. 

Limea accfiuits. 
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umbo. Length, 3*5 mm.; height, 2*45 mm.; depth of single valve, 
1*5 mm. 

Only two left valves were obtained of this species, whicli be¬ 
longs to the same section of the genus as C, hrazipriy Smith, from 
which, as from other co-generic forms, the abrupt anterior end 
distinguishes it. 


Bornia radiata, HfK ‘iun\ 

(Fig. 12). 

Shell thin, diaphanous, rather compressed, oblong, inequilat<‘ral, 
the posterior side being twice the length of the anterior ; a slight 
median sinus. Umbo prominent, i)rodissocoric}i conspicuous. 

Surface dull. 
Colour pale 
yellow, irr(‘- 
gulai’ly zoned 
with opaque 
white. Sculp¬ 
ture, of fine, 
dens(‘, radiat¬ 
ing hair lin< s, 
which grow 
coarser on ap¬ 
proaching the 
valve margin, 
with reticu¬ 
late fine and 
coarse* con- 

concentric growth lines. Hereand there concentric sulci, indicating 
growth interruptions, break the continuity of the surface. Within 
smooth and glossy;muscle scars hardly visible; external sculpture* 
appearing through the valve. Height, 4*6 mm.; length, (i mm.; 
<lepth of single valve, 1 *25 mm. 

Numerous odd valves were secured. 

GASTEROPODA. 

Astele BiLix, up, nov. 

(Fig. 13). 

Shell small, depressed-conical, a little broader than high ; spire 
gradate. Nucleus lost, six whorls remain. Colour, base white; 
upper surface lemon yellow, articulated on the peripheiy with 



Fiz 12. 
Bornia radiata. 
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white and chocolate. Sculp¬ 
ture, of fifty sharp heads 
arranged as a pi*ojecting 
keel around the periphery. 

Al)ove the suture and perip¬ 
hery runs a spiral cord whicli 
dcmbles on the last whorl. 

From suture to periphery, 
overriding the .s})irals in their 
eourse, latiiate sharp, narrow, 
elevatt^ lamellai. They con¬ 
spicuously lattice a furrow 
Ireneath the peripheral bead 
row, and there end abruptly. 

"J'he j adiate lamellae continue from whorl to whoii, here and there 
fresh roAvs are intercalated. Base liattenexl, ornamented by eight 
narrow-spaced spiral riblets,broken into fine close-packed granules. 
Umbilicus a (juarkM* of the diameter of thc^ base, deep and steep, 
margined by a row of small tubercles. Aperture simple, rhom- 
boidal. Columella margin a little reflected, inserted on the um¬ 
bilical b('ad-row. Height, 2*6 ram. ; maj. diam., 3*2 mm,; rain, 
diain., 2*75 mm. 

single specimen, apparently not adult, was (collected. Like 
s(‘veral other it resembles JJaailism, to which, when perfect 

examples arriA e, it may have to be transferred. The peculiar 
scjulpture Avill, at any rate, serve to distinguish the species in any 
stage* of growth. 



Fig. 18. 

Astele hilix. 


Liotia ALAZOX, 82^. nor. 

{Fig. 14). 

8hell minut(% solid, turbinate, cleA^ate, tricarinate, descending at 
the aperture, narrowly unibilictite. Surface smooth and glossy. 

Colour, porcelain white. Whorls 
three, the first a protoconch. Sculp¬ 
ture, of three projecting lamellate 
keels revoMng from tlie protoconch 
to the aperture. Th(^ third keel of the 
penultimate whorl is half covered 
by the suture of the following whorl. 
From the first keel, Avhich runs 
along the shoulder, a nearly fiat 
. shelf extends to the suture. From 
the first to the thiiTl keel the side of 
the shell is nearly perpendicular. 



Fig. 14. 
Liotia alazon. 
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Around the umbilicus are three spiral cords. Aperture oblique, 
angled above, i*ounded below, outer lip neither thickened nor 
retiei^ted, Umbilicus deep, narrow, contracted by the columella. 
Major diam., 1*75 mm.; minor diam., 1*37 mm.; height, 1*5 mm. 

A single specimen occured. 

AdBORBIS ANfiULATA, f^p. HOW 

(Fig. 15). 

Sht'll of moderate size, surface dull. The summit a flat expanse, 
from which the protoeonch and first whorl project, and which is 
l)ounded by an angle or spiral rib, whence the side descends per¬ 
pendicularly. A similar keel occurs where the side meets the baw^, 
and a thiid margins tlie wide concave umbilicus. Colour, pale yel¬ 
low. AVborls four and a half, rapidly increasing. Sculptui*e, somi'!- 
what like that of Vanikoryt. The first adult whorl has strong 
sj)ac*ed radial lamellate ribs which gradually fatle away with the 
increase of tlie the shell, but which persist longest as scales 
upon the keels. Fine, irregular growth lines occur on the 



last whorl. Spiral scjulpture absent. Aperture oblicjue, rhom- 
boidal, lip thin. The type is 3*65 inaj. diam.; 2*5 min. diam, 
20 mm. height, but a fragment of a larger individual indicates 
that tlie species forms another whorl, and attains a height of 6 mm. 

There are but three species of the genus reyxirted from Auiitralia, 
A. from New South Wales, A. vviice^itlnay Angas, from 

South Australia, and A. plana^ A. Ad. (A. siyaretimifiy Pilsbry) 
from Queensland. 

The keeled whorls i‘eadily distinguish tlie novelty from .4. aufjady 
which it approaches nearest. 
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C^jlKITHlOPSlS HALLKiANI, Hp. uor. 

(Fig. 16). 

81iell small, slender, elongate-conical, pale yellow, the upper rib 
on each whorl white. Whorls twelve, including a three-whorUid 
protoconch. Hculi)ture, on the fti’st adult whorl, two, on the 
following three, and on the last four, sharp project¬ 
ing spiral keels. The third or anterior keel of the 
spire whorls is larger than the others, and is 
separated from them by a broader space than in¬ 
tervenes between the first and second. The fourth 
ket‘l of the bod}’ whorl reappears on a few of the 
precec'ding whorls as a small supersutural thread. 

Fine radial strife cross the grcjoves between the 
keels. Thf* protoconch is smooth, with whorls 
bulging in the middle like that of C. lui'bonilloideif. 

Apertun' (juadnite, canal short. Base rounded. 

Length, 0*6 mm.; breadth, 1*4 mm. 

A .single specimen. 

The speci(‘.s is related to purpurm^ Angas, 
but differs by Ix'ing half the size, more conical in 
outlim*, with dost*!* ribs, i*ound ba.se‘, and different 
colour. 

PsKl DOUlSSOlXA KLEOAXS, sp. rtor. 

(Fi«. 17). 

Slit'lJ miliiiti .:la.ssy translucid, ta})ering. Whorls six, and an 
involute tiltc'd protoconcli. Below the 
suture aj>pears an opa(|ue ffattened zone, 
defined by a revolving groove. The zone 
grows narrower with the increase of the 
whorls. Aperture effuse, pyriform ob¬ 
lique, iferistome slightly thickened and 
incurved, outer lij) retreating to tlie 
suture. A callus is spread on the la-e- 
ceediiig whorl. Behind the columella 
is a minutt* umbilical crevice. Length, 
3*lo nmi.; breav.lth, 1’15 mm. 

Several specimens were taken. I’lns 
species is a northern representative of 
P. kwmanica than which F. elpqans is 
a third smaller, but has an extra wliorl, 
tapt»rs more rapidly, and has the sub- 
sutural stricture more defined. 



a h 

Fig. 17. 

PaeudoHftsoina elegans. 



Fig. 16. 

('erith iopttU 
halliqani. 
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SCALA TURRISPHARI, ap. 710^ 

(Fig. 18). 

Shell minute, solid, very tall and slender, conspicuously tabu¬ 
late. Colour, pale cream. Whorls eight and a half (including 
two and a half whorled protoconch), deeply con¬ 
stricted at the suture, flattened medially, and 
angled above and below. Sculpture, the proto¬ 
conch smooth and glossy, extn^me apex asym¬ 
metrically protul)erant, remainder with two spiral 
keels, and a third margining the suture. After 
the protoconch the adult sculpture commences 
suddenly without transition. The adult whorls 
are obliquely crossed by about seventeen blunt, 
close set, widely and squarely projecting lamellse, 
which disappear on the base. Both lamella and 
interstices are crossed by fine, dense, spiral grooves 
which fret the lamell.'e blades. Aperture round. 
Length, 2*64 mm.; breadth, 0*8 mm. 

The four specimens before me are not sufii 
ciently perfect to furnish full details of length, 
number of whorls, aperture, and base. The 
turrited spire, peculiar ribbing, and small size 

ScataturrUphari. novelty, amply distinguish it from any 

AustraHan species. 


ScALA MiNUTULA, Tate a7id May, 

(Fig; 19). 

Scala'ria {Acrilla) mi7iutula^ Tate and May, 
Trans. Roy. Soc. S. Austr., xxiv., 1900, p. 
95. 

This species has not hitherto been traced so 
far north. It appears to me to be related 
rather to the Rissoidse than to the Scalidee. 




Fiir. 19, 

Scala minutuf^. 



MOLLUSCA EAST OP CAPE BYUOX. 
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MaNGELIA EMINA, 8p. UOV. 

(Fig. 20). 

Shell fusiform, variable in contour, colour, and development 
of sculpture. Whorls, five and a half, including a two-whorled 
protoconch, rapidly increasing, slightly shouldered. Protoconch 
smooth, glassy, gloixrse. Colour variable ; sometimes entirely drab 
or buff, often with the protoconch and the subsutural space darker. 
The example figured has a ground colour of pale 
cinnamon, banded or spotted with pale cream, 
below the suture a band of chocolab>, deep 
witliin the inner lip a tinge of purple, proto¬ 
conch a clear hazel-brown. Sculpture, longi¬ 
tudinal wave ribs sharply bent near the suture, 
fading away on the base, and leaving a bare 
space behind the aperture, wider spaced above, 
more ciowded and irregular below ; on the 
last whorl ar(i fourteen, on the penultimate 
(‘ighteen. Both ribs and interspaces are cross('d 
by sharp, minute, close, wa^'ed, spiral grooves. 

The fiat-topped interspaces of these grooves, 
four times their width, are again cross-cut by 
close minute furrows into oblong beads. Ap(*r- 
ture naiTow, thretvfifths of the shell’s length, 
fortified without by a broad but low incurving ,, . 

varix, which rises above the suture, enclosing 
a shallow sinus; a layer of callus overspreads the inner lip. 
Canal short and broad. Length, 11 mm.; breadth, 4 *5 mm. 

One specimen. 

I liave long been acquainted with this species, tliough an 
example perfi^ct enough for description has hitherto ('vade<i me. 
The “Tlietis” took it in 63-75 fathoms off Poi*t Kembla ; in 
50-52 fathoms ofi‘ Botany Bay; and in 22-38 fathoms ofl* Port 
Hacking. It occurretl to me in 100 fathoms off Wollongong. 

In its immature state it has a general resemblance to Cyihara 
kinymsis, Petterd, from which the varix of the adult immediately 
severs it. 

BaTHYTOMA SAHCINULA, sp. nox\ 

(Fig. 21). 

Shell small, solid, ovate-fusiftirm. Colour, pale yellow, with a 
iTisty tinge at th(* suture. WJiorls, thiee and a half, including a 
protoconch of one fiat whorl. Sculpture, on the protoconch 
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fine spiral grooves, continued on the adult 
as broad, shallow furrows, which are 
broadest at the suture becoming smaller 
and closer anteiiorly. On the last whorl 
are twenty-two spiral ribs, on the penul¬ 
timate six; the latter ai^e latticed by fine 
radial riblets. The whole shell is crossed 
by fine, arcuate growth lines. Aperture 
narrow, sinus deep, lip thin, straight, pro¬ 
duced medially, edge crenulated by the 
sculpture. No callus on the innei- lip. 
Columella broad and twisted ; canal not 
produced. Length, 7 mm.; brearlth, 4 
mm. 

One specimen represents this species, 
which is broader than B. hlconica,' at a 
corresponding length. 


Cyliciixa tenuis, Hp . 

(Fig. 22). 

^ Sliell small, elongate, subcylindrittal, a 
little contracted at each extremity; trun¬ 
cate at the summit, smooth translucent, 
sometimes with an opaque bt'lt oi- row 
of patches around the upper cjuaiter of 
the l)ody whorl, Sculpture, a small spiral 
thread keel runs around the vertex, fine 
growth lines radiate the summit, but are 
scarcely perceptible on the sides of the shell. 
Apical i)erforation nanx>w, deep, a seventh 
of the shell’s diameter, partly showing the i)en- 
ultimate whorl. Apeiture long, peiq)endicular, 
narrow, a slight callus layer spread on the 
inner lip. Columella a little thickened, spirally 
twisted. 

Length, 2'45 mm.; bi*eadth 1*05 mm. 

Two examples. 



h 

Fig. 22. 

Ct/Uciia tennift. 



Fiif. 21. 

liarthiftomd sarcinala. 


^ Hedle.v—Austr. Mus. Mem., tv., 1908, p 8^5 f. 98. 




NOTES ox FISHES from WESTERN AUSTRALIA.—No. 3.^ 
By Edgar R. Waite, F.L.S., Zoologist. 

(Plates viii.—xvii., and fig. 23.) 

A thii’d collection of Fishes from Western Australia has been 
forwarded to the Trustt^es, by Mr. Bernard H. Woodward, 
Curator of the Western Australian Museum. 

This collection is larger, and richer in novelties tlian the pre¬ 
ceding ones, and yields threti new genera :— 

NoaUjpu» of the family Scorpididte 
Jh'amichthys of the Bramidse 
Dipulna of the Brotulidie. 

Nine species are described as ntw :— 

Catfduft labiosuM, 

SynoduH Siupm f*n k 
X mtypuH obl 'upms, 

('hwtodim ammri nt*. 

IfmmirhthyH tc<x>d'trard /. 

Cyuoylmsn ft broadh u rst i. 

.Dipuhis (xrcuM. 

Fito.Hdoinouacanthas <jfdii, 

Cha/todenais 'aiarrulhtchi. 

Figures of th(«e are supplied, and also of the following known 
species, not previously illustrated :— 

Te^'apon humeralis, Ogilby. 

Hyps I pops microlfpLs, Gunther. 

PsendoUibrus pnnrtahitus, Giintlun*. 

Patff'fMis tnacnlafasy Gunther. 

Many of tht* fishes received are duplicates of tlios(‘ previously 
<letenninefl, and are not included in the present paper. A 
numl)er of sjx^cies, however, known from Western Australia is 
herein enuinerat-ed ; these claim inclusion by virtue of the precise 
localities recoixied. The majority of such are new to the west 
coast, they having previously been known from King George’s 
Sound only, which, though politically in the Western State, is 
on the south coMt of the Continent. 


* No. 1. Bee. AuBtr. Mu*., Hi., 1900, pp. 210-316, pk zxxvii.; No. 2. 
Ibid., 17., 1902, pp. 179-194, pl». xxvii-xxxi. 
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The types of the new species have been returned to the 
Western Australian Museum. 

The collection, as originally received, was supplemented by a 
number of fishes recently taken by means of the trawl. 

I am indebted to Mr. C. F. Gale for a copy of the Annual 
Report on the Fishing Industry of Western A.ustralia.^ The 
Report for 1904 contains an account of the first trawling oper¬ 
ations undertaken in the State. From this we learn that the 
ketch ** Rip/’ a vessel of ninety tons, was chartered for the pur¬ 
pose and that the trawl was shot no less than one hundred and 
one times, the greatest depth reached being 40 fathoms. Five 
charts accompany the report, showing various stations from 
Cape Naturaliste, northward to Shark’s Bay. Trawling was also 
tried ofi Rottnest Island and Houtman’s Albrolhos. 

It is to be deplored that no professional zoologist was aboard 
the “ Rip,” and it cannot be doubted that, in consequence, much 
valuable material and information has been lost. A tally was 
oei'tainly taken in fishermen’s style, but the mere enumeration 
of “soles, gurnard, fiathead, rays, cod, leather-jackets, etc.,” 
conveys no precise information. Records of edible fishes only 
appear to have been preserved, no detailed account having been 
taken of the smaller forms which furnish food for the edible ones 
or which may be, in other ways, concerned in their economy. 
With the exception of crustaceans and sponges no account what¬ 
ever was taken of the Invertebrate life, such being entered as 
“marine growth,” and, judging by the experience gained in 
H.M.C.S. “Thetis” in the waters of New South Wales, an im-' 
mense wealth of such forms must have been netted. 

The collection is said to contain representatives of all the 
fishes obtained ; it requires, however, a trained eye to discrimi¬ 
nate in this matter, and it must be evident, as above hinted, that 
many species taken were lost sight of; in fact some fishes are 
enumerated in the report, examples of which wcr^ not forwarded. 
Of these 1 may instance skate, electric, sting and other rays, 
trumpeter, john dorey, horse mackerel, fiathead, whiting and 
skipjack. Many of the takes are entered as “ small fish of all 
kinds” or “a lot of fish of other classes,” and in no case is it pos¬ 
sible to asBooiate a specimen with the particular station whence 
it was obtained; the mere mention of say, red mullet, cod, 
parrot fish or gurnard gives no clue to the species taken. 

At the 4l8t haul a sea snake, four feet long^ was netted, and 
on August 7th and 10th whajes were freely encountered. 


. ^ Western Anttralia—Bept, Fishing Indastry and Trawling Operations, 
1904 (1905). 
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A small sailing vessel is not suited for trawling investigations 
and the promoters were evidently much handicapped by want of 
a proper boat. When further operations are undertaken it is to 
be hoped that the whole project will be placed in competent 
sciriitific hands. The services of a professional Zoologist, in an 
undertaking of this kind, should be recognised as a necessity in 
Australia equally with Europe and America. 

Mr. Woodward asks me to state that the Trustees of the 
Western Australian Museum are greatly indebted to Mr. C. F. 
Gale, the Chief Inspector of Fislieries for Western Australia, 
and to Mr. F. C. Broadhurst, for tlie fishes obtained by means of 
the trawl. 

Catulus labiosus, sp. nor. 

(Fig. -23). 

I^Migth of h(‘ad 7 To in the total length ; width of head 1*06 ; 
l(‘ngth of snout ^"2 ; interorbital width 2*66; width of mouth 
; diam(‘ter of eye 4*4 ; and length of piictoral fin 1*1 in that 
of tlie head. 

Nasal \'alves separate, each produced into a lobe directed out- 
wai’ds and backwards; the distance Ix^tween the two slightly 
more than the basal widtli of one lolx*. No cirrus. A long 

labial fold round the 
angles of the mouth, the, 
fold of the upper jaw 
produced anteriorly l>e- 
yond the loh<* of the 
nasal valve and tc» 
within a sliort distance 
of the nostril; the folds 
of the lower jaw ap¬ 
proach eacl) other to 
within the length of 
the of one of the 
nasal lobes. Theses fea¬ 
tures are illustrated 
in till' accompanying 
Pig figure, which is two- 

Catuim labioMHs. thirds natural size. 

4\M‘th ill si'veral rows in both jaws, thosi' of the lower jaw, 
tlie larger ; all liave a small cusp on eacli side. Head much de- 
j)ressed, its width considerably more than its length in advance 
of the spiracles. Btxly elongate', tlie vent in advanei' of the 
middle of the total length. First dorsal fin inserted above the 
hindi'v edge of the vent. 
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Colours ,—Brown alx)ve, lighter beneath. Hinder part of head, 
the body and the under surface, from Ix^tweeu the pectorals 
l)ackwards, ornamented with faii-ly uniform black spots. The 
<lorsals, anal and caudal similarly marked : thiw series of spots 
on the ventrals tend to form transverse bars. One ovainple —a 
male—620 mm. in length. 

Loe. Fremantle. 

Elops 8AURUS, Limuv/m. 

Elope eanrns^ Linnieus, Syst. Nat., ed. xii., 1766, p. 518. 

Loc..~ Murray River, lu'ar Mandurah. 

ClUPAXODON \E0PILCH ARDUS, Stfnitfhtch HPV. 

(UnpHt 'tteopilrhfU'due, Steindaehner, Denk. K. Aka<l. Wiss. 
Wien, xli., 1879, p. 12. 

Aor. 'Houtman’s Abrollios. 

GyMNOTHOKAX PUNCTATOFAS(’iATUS, EMi'r. 
<rymn(tthomx ptmrtafofherlfffusj Bleeker, Ned. Tijdsclu'. I)i(‘)*k. 

i., 1863, p. 167. * 

Afxf.—Three examples referred to this East Indian s])f‘ei»\s 
Mere trawled Ixtween Fremantle and Houtman's Abrolhos. 

TkACHINOCEPHALUS MYOPS, Foi'HiPy, 

Ealmo uiyope, Forster, in Bloch and 8chnei<l(M’, Svst. Iclitli., 

1801, p. 421. 

Loc .— TraNvled between Houtman's Abrollios and the main 
land of Western Austiulia. 

Saurida tumril, Jiloch, 

Ealmo tumhil, Bl(Kdi, Ichty., xii., 1795, p. 100, pi. ceccxxx. 

Loc .—Trawled off Fremantle. 

SyNODUS SAfiENEUK, ep. onv, 

(Plate viii., fig. 1.) 

D. 12 ; A. 15 V. 8; P. 13 ; L. 1. 52 ; L. tr. 4/7 

Length of head 3*66 ; height of body 7-0 in the total length. 
J4iameter of eye 7*8; and length of snout 4-8 in that of the h(*ad. 
Interocular space equal to the orbital diameter. The head is 
subquadrangular in section, a long shallow groove abov(% 
<»xtends from the tip of the snout to the occipital i*egion. Snout 
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I,n*eatl5^ (lepresst^d, acute and broader tlian lon<i[. The orlnt (^uts 
the upj^er profile, the upj)er half l)ein^ directed superiorly, the 
outer half sublaterally. The jaws are ecjual, and the premaxillaiy 
i« 1 *56 in the length of the head. 

The Ixxly is very stout, brotider than high ; the caudal 
jKxluiiele quadrangular. Origin of dorsal nearer the adipos(‘ fin-’ 
than the snout by an eye’s diameter. Tlie anterior rays, when 
ilepressed, reach just l)eyond the insertion of the last ray, which is 
not filamentous, tht* second ray is a little shorttT than th(‘ length 
of the fin or 1 H in that of the head. The anal inci’eases in lengtli 
backward, its last ray Ixdng twice the diamettu- of the eye. The 
innei* viuitral rays are very long, the sixth lieing 1 *25 in the 
length of th(‘ head, and r(*aching lieyond the ])osterior insertion 
of the dorsal; th<* pectoral is short and rounded, and th(^ caudal 
<leeply forked. 

Sralfis. The ti]) of the snout and tlu‘ median groove as far as 
the eyes ai*e sm(»oth. The top of th(‘ head including the upper, 
hinder and lower margin of the eye is rugose, Jis is also tlui upy>er 
edg(* of the humerals. Seven row^s of scales on the che(‘k, 
and about three on the u})per }>art of tht‘ opercle. No ke(*l on 
the lateral line. 

CohiiivH, —Yell()w alM)ve and silvery beneath. All th(' scal(»s 
broadly margin(‘d with nddish brown, tlu' eftect Ixung very 
marked on the 1 ow^(M' surface. Owing to the rounduess of tlu* 
luxly, the number of scales in the transverse series, cannot be 
shown in the illustration. One example, 265 nmi. in length. 

Aoc. - Trawled betw(H*n Fremantle and lloiitnmirs Abrolhos. 

Aulopus pvkpurjssatus, Rlvhanhov, 

A'idopuft pinpurimttufi, llichardson, Icon. Pise., 1845, p. vi., 
pi. ii., fig. 5. 

Aer. --Mandurah. 

C’K\'rRisrus scutatus, Lituiau)^. 

VfntriscHS Linnaeus, Syst, Nat., (d. i., 1758, ]). 556. 

SaA’ille Kent mentions this species as occurring on the Ikrrier 
lleef, but in ves})ect to colouration his figure seems rather to 
represfMit ^fjolinruH stritfatna, (Uinthei*, recoi'fled from CJape 
York; it must however l>e noted that the spine of the cuirass 
is r(qwsent('d as unjointed, and that three* dorsal sj^ines are 


The adipose fin is absent, but a pit suggests its position 
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shown in the membrane below, these are characters of C. 
Amphisile cristata^ De Vis,* appears to be a synonym of C, sciUatus^ 
the presence of “ three radiating dorsal spines” suggesting that 
the spine of the cuirass was unjointed; the example described 
was taken at Noosa on the Queensland coast between Brisbane 
and Wide Bay, it measured eleven inches (280 mm.) in length. 

Loc ,—Two fine examples of equal size (222 mm.), forwarded by 
Mr. Woodward, were trawded in the waters to the north of 
Houtmaii's Abrolhos. 

Myxus KLONOatus, (r anther. 

Myxiis donyata^^ Giinther, Cat. Fisii. Brit. Mus., iii., 1861, p. 
4 66. 

Loc. —Mandurah. 


Sphyr.isna obtusata, Cnvier (b ynh nciennes. 

S'phyr'fcaa ohtiMata, Cuvier and Valenciennes, Hist. Nat. Poiss., 
iii., 1829, p. 350. 

The Abrolhos Islands have furnished us with two examples of 
this species: it thus ranges along l)oth east and wt'st coasts of 
the Continent. It is not recorded by Lucas (1890) from Victoria 
nor by Johnston (1890) from Tasmania. 

Castelnau i*ecords S. 'aovce-hdlandifpy Gunther, from Western 
Australia. This species is common along the southern and south¬ 
eastern sealK)ards, and is also known from Tasmania. 

Bekyx affinis, Giinther. 

]ie/f*yx affinitf, Gunther, Cat. Fish. Brit. Mus., i., 1859, p. 13. 

Though not previously recorded from the west coast, its knowri 
distribution would suggest its inclusion as a member of the fauna. 

Loc. —Iloutman’s Abrolhos. 

Holocentkum uuuuum, Forskal. 

Scifpaa ruhra^ Forskal, Descr. Anim., 1775, p. 48. 
hoc. - -Mandurah. 


MoNOCKNTKIH (iLORIA-MAiUS, Dc Vtf*. 

Clei(i(fpu,s (jloria-marisy l)e Vis, Proc. Linn. Soc. N. 8. Wales, vii., 
1882, p. 368. 


* De Vi«—Proc, Lmn, Soc. N. S. VTalei, ix.. 1885, p. 872. 
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An example taken by the trawl Ixitween Houtnian’s Abrolhos 
«,ncl the mainland is an addition to the fauna of Western 
Australia. The species was previously known only fix>m Eastern 
Australia, southward to Port Jackson. 

Tt is evident from Dr. Boulenger’s® account of the distribution 
of the genus that the Mauritius sjH^cies is ref(irable to J/. 
japonicus and not to Ji. ^loria-mari» as might Ixi suspected. 

/ 

Acantiiistius serratus, Valmcimnes. 

Vlectropimm sn^rainm^ Cuvier and Valenciennes, Hist. Nat. Poiss., 
ii., 1S28, p. 399. 

Hitluirto the coast of New South Wales has been regarded as 
tli(} restricted liabitat of this specie.s, though specimens re(.*orded 
from Australia” may have Ixitni obtained from other coasts. 

The collecjtion includes three specimens, two of whicdi are 
noi’mal and indistinguishable from examples taktm in Port 
Jackson ; the third has, in addition to the usual spots, four dark 
vertical bands, wider than the interspaces ; th(^ fii'st embraces the 
<)C(;iput and the first two dorsal spines, th(^ second the sixth to 
<?levenih spim's, tlie third is at the base of tlie anterior rays and 
the fourth includes the hinder rays and portion c)f the caudal 
peduncle, the two last, only, reach the ventral pi’ofile. There* are 
also markings on the head similar to those of J. 
Examples from N(‘w »South Wales have been, though rart*ly, s(*en 
in which similar markings ai*e traceable, though in a much less 
-<l(*gre(» than in the exam})le above <lescrilK‘d. 

Lov. —Houtrnan’s Abrolhos. 

Ck\tko(tENYs VAioENSJS, Quoif (0 (inh)inrd, 

^corjHVAia viiupiLsis^ Quoy and Gainiard, Voy. “Urani(* et Physic- 
ienne,” iS24, p. 324, pi. Iviii., fig. 1. 

Loc, North West Australia. 

Epinkpuelus fasciatus, Forsknl. 

Ftrca fiisr.lata, Eorskal, J>escr. Aniin., l77o, p. 40. 

Loc .— f lv)utman’s Abrolhos. 

COLPOONATUUS DKXTEX, Cuvicr iC' Va/ntcIf'miCH, 
Plcctnfjioma dentexj Cuvii^^ Valenciennes, Hist. Nat. Poiss., ii., 
1828. p. 394. 

Loc .—Hfiutman s Abrolhos. 

* BoulengQr.—Cambridge Nat. vii., Pishes, 1904, p. 656. 
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Lateh (^ALOARIFEK, /ihtrh. 

Jloli*anitrH.s ac/r(tri/e)\ Bloch, Ichty., vii., 1790, j>. 100, pi. ccxliv. 
L(k\ Houtnian s Abrolhos. 


LliTIAXUS OilKYSOT-F.XIA, llhA'pr, 

Mpaoiivuhi chn/Aot^viim^ Bleckci*, Nat. Tijds. Ned. Tn<l., ii., 1H51^ 
p. 170. ■ 

fjoc. -Houtinair.s Abrolhos. 

Tkkapon humkralks, Oijilhy. 

Thpraptm humeral Ogilby, Prcx?. Linn. Hoc. N. H. Wales, xxiv.^ 

1X99, p. 177. 

(Plate ix.) 

Of tlu*ee exani[des forwartled, one exceeds the dimensions of 
tlie tyjK% measuring 210 min. The accompanying illustration 
depicts our smallest specimen of natuml size, and, a« will bo 
setui, it differs somewhat fi'om the type in the extent of its colour 
markings. In this the body bands extend below the lateral lino, 
and the uj)per |)oHion of the body and caudal |X‘duncle are 
spotted, in addition to the vertical fins. 

L<n\- ‘ The range of the species cannot yet b(‘ extended, all 
known examples Ix^ing from Houtman’s Abrolhos. 


Pkntaoeropsis RECURVTROSTRrs, RkhardsoH. 

//iit(iiy}ferii^ 7'entrrfrofttrlt(y Richaixjson, V"oj\ Ereb. and Terr.”^ 
1X45, p. 54, pi. xxii., fig. 5-6. 

Lac. Fremantle. Also trawled: tlie “ Striped Boaiiish ” 
mentioned in the Fislieries llefM>rt, probably referring to this 
8peci(‘s. 


PsEUDOClIROMIS MUKLLERI, Kluuzmyei . 

Pneiiflochromvi luueMeriy Klunzinger, Hitzb. Akad. Wiss. Wein, 
Ixxx., 1879, p. 370. 

Cichlajfs JihimeutoH,nH, Macleay, Proc. Linn. Hoc. N. H. Wales, 
V,, IXXl, p. 570. 

Th(^ (‘xamples descril)ed by Klunzinger and Macleay were both 
obtaimxl fi^om Port Darwin. Those forwarded from the Western 
Australian Museum were taken on the North-Western Coast of 
the Continent, and are therefore additions to the fauna of the 
West<*rn State. 
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CiCIlLOPS LINEATUS, Cartel nan. 

Dantperia linmtn, Castelnaii, Researches P"ish. Austr., 1H75, p. 30. 
Lac .—Houtman s A})rolhas. 

SciAHNA ANTARCTICA, Costdnmi. 

Scitpna antarcflra, Cast(‘lnau, Proc. Zool. StK?. Viet, i., 1872, 

p, 100. 

Lor. MaTidurah. 

CHiLooAtrrvLUs nT(;bicans, Rirharrhon. 

ChihnlaA'Jphis nhjriraiis^ Ricliardson, Prex;. Zool. Soe., 18.50, 
p. 03. 

Lor. —Houtniairs Ahrollios. 

CmuoNEMrs macui.osus, Richardson. 

Thrrptrrius niarnlosns, Ricliardson, Proc. Zool. Soc., 1850, p. 70, 
pi. ii., figs. 1-2. 

Th(^ collection includes one example of this species. It agrees 
exactly with Richardson’s desenption and figure, which are 
sufKciently exhaustive. Though the number of dorsal spines is 
correctly copied as fourteen, by Gunther®, they are for generic 
pui’poses rendeml as fifteen in the synopsis (p. 70), this number 
applies only to C. (jeonfianns and C. marnufratiis. 

L(h \—The specimen examined is from Houtman’s Abrolhos and 
measures 270 mm. in length. 

PoMADASLS IIASTA, Block. 

Lntjnnns hasta, Rloch, Tchty., vii., 1790, p. 87, pi. ccxlvi., fig. 1. 
Lor. Fremantle. 

ScOLOPSIS BIMACCLATUS, Rnpprll. 

Sci^hfpslfi huuacnlafns, lliippell. Atlas P'ische, 1828, p. 8, pi. ii., 
fig. li. 

Lor. -Iloutinan’s Abrolho.s. 

Ti:PHK.EOPS TEPilRiEOPS, Rlcharfhon. 

Cmiidmn fephrtrops^ RichaiTlson, Voy. “EiT^h. and Terr.”, 1846, 
p. 69, pi. xli., fig 1. 

Loc, —Houtman’s Abrolhos. 


Gunther—Cat. Pish. Brit. Mas., ii., 1860, p. 78. 
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Upenkus porosus, Cuvier dc Valeuciennes, 

Upeneus poromis^ Cuvier and Valenciennes, Hist. Nat. Foiss., iii., 
1829, p. 455. 

Sj)eciinens taken at Fremantle are possibly co-specific with the 
example recorded by Castelnau as U, vlamingii. 

SCORPIS GEORGIANUS, Cuvier dt Vcdenciennes. 

Sco7pw georgianus^ Cuvier and Valenciennes, Hist. Nat. Poiss., 
viii., 1831, p. 503, pi. ccxlv. 

Loc. —Mandurah. 


Neatypus, gen, nov. 

Family Scorpididje. 

Head and body compressed, completely scaled. Scales moderaU^ 
finely ciliated and irregularly arranged ; lateral line' complet€\ 
Mouth small, transverse, slightly protractile. Maxillary small; a 
broad band of trilobed movable te<‘th in each jaw : vom(‘r and 
palatines toothh^ss. Gill membranes united, free* from the 
isthmus. S(wen branchiostegals. Gill-rakei‘s long. A single 
doiml with ten spines and about twenty-two rays, the spinous 
portion well developed but shoi*t<'r than the soft; anal with three 
spines, the second long and strong, and alK)ut eightoc'ii rays. 
The bases of the spinous portion and the whole of the soft 
portion of both fins, densely co^'ered with small scales. 
Caudal scaled like the vertical fins, Pecti)ral with fifteen rays, 
the upper of which are longest, the tip rounded. A^entrals 
inserted close together, behind the base of the pectorals, spine 
strong. 

The genus is allied to Atypichthys^ Giinther’, differing by the 
character of the teeth and the scaly base of the spinous portion 
of the vertical fins. The greater vertical development t»f these 
fins at once distinguishes it from Scoipis^ and possibly also from 
Pa/rasempis, The small mouth prevents any confusion with 
Atypoaomay and the general habit with other twogencu’a included 
by Dr. Boulengei*”, Psettus and Henoploaua (Enoplomis). 

It has much the habit of Chaetodmiy but differs therefrom by 
the nature of the teeth and by the gill membranes l)eing free 
from the isthmus. Of this last character Boulenger writers under 
Chmtodontida ?':—“ Closely allied to and evidently deriv^ed from 

^GiintbAr.—Cat. Fiih. Brit. Mas., ii.. 1860, p. 64, and iv., 3862, p. 510. 

^ Bonlenger—Osmbridge Nat. Hist., vii.. Fishes, 1904, p. 666. 

• Bonlenger.— Loc. cit., p. 667. 
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the more generalised types of the Scorpididce., differing in the 
attachment of the gill-membranes to the isthmus.” Tliough 
valid for tlie family, as a whole, this character does not hold good 
for (7. (Mirrocanthus) striyatus in which the membranes are 
united and free from the isthmus. 

Neatypus obliquus, Hp, nov, 

(Plate X.) 

D. X. 22; A. iii. 18; V. i. 5; P. 15; C. 17; L. lat. 51. 

Length of head 3*8 ; height of body 2*1 in the total ; diameter 
of eye 2*5 ; length of snout 3*9 and of caudal 2*0 in the length 
of the head ; interorbital space convex, slightly less than the 
diameter of the eye ; liinder limb and angle* of preoperch* denti¬ 
culated, lower limb smooth. 

Body compressed, ventral profile but little lower than that of 
the dorsal. 

Finn ,—The dorsal fin originabis above* th(i margin of the 
opiu*cle, the spines regularly increase in height to the sixth, which 
is 1 *7 in the length of the head, the following spines are but 
slightly lower, the anterior rays are of the same height as the 
last spines, and giadually decrease in length, the contour of the 
6n is thus unbroken. The anal commences beneath the beginning 
of the soft dorsal. Its second spine is very strong and long, 
iiiucli longer than the sixth dorsal and 1 *3 in the length of the 
head ; the third spine is weaker and a little shorter ; the anterior 
rays ai‘e longer than the corresponding ones of the dorsal, and the 
margin of the fin is almost straight. The ventral spine* is ecjual 
to tile fourth dorsal, and the longest rays are of the same length 
as the jiectoral, 1 *4 in that of the head. ^Jlie caudal is emargi- 
nate and the depth of its peduncle is etjual to the diametei* of 
tlie eye. 

ColoitVH.-- The ground colour is pale grey, with six obli<iue 
dark brown bands, each of wliich is bordered with black. The 
first is flouble above, the anttulor poition arising between the 
eyes, with a strong concavity to the front, the posterior |K>rtion 
passes from above the hinder margin of the eye, and merged with 
the anterior limb, j)ass(^s downwards Jicross the preopercle to the 
ventral spine. The second band originates on the occiput, crosses 
the edge of the opercle and base of the pectoral fin, and attains 
the lower pixifile at the middle of the adpressed ventral spine. 
Each band becomes Kucc(*ssively more oblique, the third passing 
from the base of the three first doi’sal spines to the commence¬ 
ment of the anal. The next band joins the v.-vii. dorsal spines 
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and the middle of the anal fin. The fifth band originates at the 
j)osterior dorsal spines and procetKis to the posterior anal rays, 
the last Imnd runs nearly parallel to the inarj^n of the doi*Hal rays 
and on to the caudal pwluncle, the four posterior bands extend 
on to the scaly portion of the dorsal and anal fins. 

Loa .—Two specimens, taken at Houtman's Abrolhos, the 
larger measuring 152 mm. in length. 

Ephippub multifasoiatus, RivJianii*on. 

Scft((}phni/m multi/cMcuitm^ Kichai*dson, Voy. “Kreb. and Terr. 

1846, p. 57, pi. XXXV., figs. 4-6. 

Zoc,—Fremantle. The “Butter Fish” mentioned as having 
been trawled may refer to this species. 

CHi«TODON AS8ARIUS, up. not', 

(Plate xi., fig. 1). 

D. xiii. 21 ; A. hi. 17; V. L 5 ; P. 16 ; C. 17 -f 6. 

Length of head 3*7 ; of caudal fin 5*2 ; height of body I’5 in 
the total length. Diameter of eye 5*0, and length of snout 5*5 
in that of the head. Iiiterocular space convex, equal tt) the 
diameter of the eye. Preoptu’culum smooth, body ovate, strongly 
compressed ; the upper profile rounded, the lower convex. Tlu? 
fifth dorsal spine is the highest, its length twice the diameter of 
the eye ; from this point the fin falls gradually away to an 
obtuse angle at about the middle of the rayed portion. Tint 
second anal spine is longest, its length l)eing one-half that of tho 
head ; this fin is evenly rounded ; the ventral spine is 1 *6 in the 
length of the head, and the longest pectoml ray 1 *3 in the* same. 

Tlie scales are in legular series, not in contrary directions, 
those of the middle of the sides larger than the others; the 
lateral line forms an even arch, lower than the dorsal profile and 
terminates in advance of the posteiior insertion of the dorsal fin. 

CoUmr ».—Ground colour yellow or pale brown, snout darker, 
the dark o(;ular band is complete* above and is a little narrower 
than the eye, alx^ve the orbit it is bordered before and behind 
with a light band, below it extends to the margin of the 
subopercle. The Ixxly bears, on its upper half, four very narrow 
dark vertical bai’s slightly inclines! forward below, they j>as.H 
downwards from the bases of the fourth, sixth, eighth and tenth 
dorsal spines respectively. The dorsal fin is narrowly edged with 
black ; following the angle, the colour becomes submarginal, 
the extremity of the rays being white. A black white-tHlged 
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is present in the an^^le. The margin of the anal is a 
rather broad white band within which is a dark brown one, very 
narrow at the spines but increasing in depth so that it occupies 
nt^arly the whole of the |x>sterior rays. Pectoral and ventral 
without markings. A very faint broaci bar across the caudal 
fM^duncle, in line with the anal band. 

Jxmgth of s|X:*ciinen 119 inm. trawled in the wati'rs Ix'tween 
P’remantle ami Houtman’s Abrolhos. 

This sjH^cies lias atHniti<'s with Cuvier and 

Valenciennes and the very closely allied (L Kegan : 

differential characters are the angulate soft dorsal with its- 
couttuned ocellus, the sub-vertical and scarcely oblique body bars 
which have a different inclination from those of the other species 
mentioned, also the abstmce of the yellow area on the posterior 
part of the Ixxly. Bleeker plowed his C. xrtnthurnH as synonymous 
with merU.usii, but Mr. C. T. Regan appeaix to n»gard this as 
distinct also.“* 


ChKLMONOPS TRUNCATU8, Kuin\ 

ChtfUidm truncatuH^ Kner., Hitzb. Acad. VViss. Wien, xxxiv.^ 
1859, p. 44*2, pi. ii. 

Zoc. -The specimen trawle<l between Houtman’s Abrolhos and 
Fremantle is the largest 1 have seen, metisuring 222 mm. in 
length. 


HtPSIPOPH MICUOLKPIS, (rUHthn\ 

(Plate xii.) 

\). xii. xiii. 15-18 ; A, ii. 13-10; V, i. 5 ; P. 21 ; C. 17. 

The gi-t*at variation which this species undergcK?s during the 
course of its growth is responsible for several erronf*ous deter¬ 
minations and additions to the synomany. 

The changes which taK(* place during the life of the spi^cies to 
maturity, have lx?en lately studied by Mi'. Allan H. McCulloch, 
and the following nob's are Inised upon his obsei'vations, 

Tn the smallest specimens examined (15 mm.), the characteristic 
markings are de^’eloping, but are iu)t clearly defined ; the scales 
also /Lr(' incomplete, the head and baek as far as the dorsal fin 
Ixnng naked. The scales do not yet appear on the fins, and tlie 
caudal is emargmatt\ All tht^ rays are simple. 


Began.—Ann. Mag. Nat. Hist., (7), xiii., 1904, p. 277. 
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Specimens 23 mm. in length present a most gorgeous appear¬ 
ance, being of brilliant orange colour, tempered on the upper part 
of the body by numerous black dots, which are much larger in 
the space between the dorsal and anal fins. Three broad dark- 
edged blue lines run from the head backwards ; the first arises on 
the snout, behind the upper lip, whei*e it is connected with its 
fellow on the other side, and skirts the profile to the anteiior 
dorsal spines; the second, indicated in front of the eye, passes 
across the upper part of the eyeball and above the lateral line 
to a large black blue-edged ocellus, which occupies the last six 
spines and portion of the back beneath ; the third runs from the 
comer of the mouth, below the eye, across the opt^rcle, and is 
continued as a dot above the basal portion of the pectoral fin. 
There may also be two or three similar dots betwcMm the pectoral 
and the caudal. A large dark spot is also present on the uppei- part 
of the caudal peduncle. The spinous dorsal fin is reddish, with a 
blue margin, the bases of the soft dorsal and anal are orange*, the 
remaining portion and of the pectoral and caudal hyaliin*. 
Ventral fin orange, the first, elongate, ray and the anterior edge 
of the anal bla(;k. This stage is illustrate in fig. 1. 

Somewhat larger examples were identified by Bennett with 
Olyphisodon hiocdlatus and by the wiitor with G. hroivnri(f(ju. 

In a much later stage, representxnl by examples measuring 72 
mm. in length, the dorsal stripes are relativ ely much narrower and 
are broken, the lowermost Wing indicated by dots only, tlu* 
ocellus is more restricted in area, being confined to the last two 
spines. A white patch is present on the opercle and numerous 
blue spots occur on the liinder half of the body and soft dorsal 
and caudal fins. The general colour is darker than in young(*r 
specimens, this being most noticeable in tht* ventral and anal fins, 
which are of grt?tmish-black hue. This phase is represented in 
fig. 2, and approaches the spt*cimens named Parma mivrolrpia by 
Gunther. 

The adult, which attains a length of 160 iimi., is wholly black, 
with the exception of the white opeixmlar patch which is per¬ 
sistent. Traces of the dorsal ocellus and supra-caudal blotch may 
also exist. 

The adult is representc*d in fig. 3, and such examples owe to 
Gunther the name Parma squamipimm. 

Chief among the changes incident to growth may l)e mentioned 
the increased depth of the body, the reduced size of the eye and 
the narrowing of the preorbital. 
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The generic named Parma^ Gunther, is here regarded as synony¬ 
mous with HypaipopH^ Gill, Borne notes on this question will Ix^ 
found in an earlier issue of the Records.^’ 

The synonoiny of the sj>ecies would ai)pear to be as follows :— 

Htpsipops miceolepir, Gunther. 

Qlyphisodoii hiocfillatva, Bennett. Proc. Zool. Soc., xxvii.. 1869, p. 222, 
PisceR, pi. ix, (not 6^. hiocellatus^ Cuvier and Valenciennes.) 

Parma miorolepia^ Gunther, Cat, Fish. Brit. Mus., iv., 1862, p. 67, 

Parma Aquamipinnis, Giinther, loe, cit.y pp. 68 and 506, 
i Qlyphidodon australis^ Steindachner, Sitzb. Aicad. Wise. Wien, Ivi., 
p. 328. 

Oli/phidodon hrownriypii, Waite, Proc. Linn. Soc. N. S. Wales, (2), ix„ 
1894, p. 219, (not Ch^todon hroHuiriyyii, Bennett). 

This species is etmiinon in Port Jackson and neighbouring 
wat*‘is, whence the (Examples studied and figurt'd were taken. 
Mr. W ood ward’s specimens w(‘re obtained at Houtman’s Abrolhos. 


PsEUnOLABKUS PUNCTULATUS, Giilither. 


L(thrlchfhijH jntnrfiddfa, Giinther, 

p. 1 18. 

(Plate 


Cat. Fish. Brit. Mus,, iv., 1(SC2, 
xiii.) 


Ml'. Woodward forwai'ds sjieeiimuis of this sp(‘cies from 
]\randurah ; (-astelnau^- recorded it from the AVestern 8tat(' and 
tin* Australian Museum posseses examples taken in Houtli Aus¬ 
tralian wat(‘rs. 


Tn one s{)ecimcn, undoubtedly of this species, the pale blue 
s})ots cannot l)e deteet('d, and have indeed almost faded fro» all. 
Ill th(* aliseiice of more' stahk^ jioints of difference* we may assumes 
that Castt'lnau’s Lahrirlithys rdrlrnaiti^^ as he himself hinted, 
r(*presents an (*xanipl(* so faeled. 

The root of this latter specific name is used seneral tinu‘s hy 
Casteinau in liis paper on the P'ishes of Western Australia. His 
g(*uus EMia is iwliagnosed by Mr. J. D. Ogilby^^, who writes ;— 
^^J)rrtr, ig^tP Though I regard a iioological name as a name 
only, without significance, Mr. Ogilhy carefully studies the ety- 
inology, but in tin.'* instance faiknl to asct‘rtain the origin of the 
name. 


11 Waile.—Rec. Austr. Mu«., v„ 1904, p. IGO. 

Casteinau.—Proc. Zool. Soc. Viet., ii., 1873, p. 138. 
Casteinau.— Loc. cii„ p. 137, 

ORilby.—Proc. Linn. Soc. N. S, Wales, xxiv., 1899, p, 176. 
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In R. H. Major’s ‘‘Early Voyages to Terra Australis’V 
we reafi :—“ It would seem that another of the outwaitl lx)und 
#hips referred to in the Dutch recital, as vdsiting tlie coasts of 
New Holland, was cuiuiimnde<I by Edel, and the land tliei-e 
^liscovered, which was on the west coast, was named the land of 
Edel. From Campbell’s edition of Harris’s voyagt*s we learn that 
this discovtuy was marie in 1<>19.’* 


PsEUDOLAHRUS TKTKK’US, RlchardwH, 

Lnhrits tetri(H(Sf Richardson, Proc. E(k>1, 8oc., 1840, j). 25 ; 
Voy. “Ereb. and Terr.”, Fishes, 1848, ]). 12(5, pi. Iv., fig. 1. 

J^ahrivhth^H bostocHiy Castlenau, Proc. Zool. 8oc\ Viet., ii., 1875, 
p. 137. 

The examples forwarded from Mandurah an* uiw^uestionably 
identical with that described by Castlenau. Tlie lower caudal 
ray is long equally with the upper one, and though 1 do not find 
that the vertical fins liave the fine blackish t‘dge descrilH»d by 
fjunthei*, the black spot at the* ui^per j»e(^toral Iwsr* is pr(*sent. Tn 
lUchardson’s figure the ventral is insruted bs) high on the IsHly 
so that the distance l)etwe<*n its base and that of the ])ectoral is 
not sufficiently great. The j)ectoral is illustrated as luning a 
roundiHl margin, in oui* (examples it is sinuous, with the iq>})er 
rays much the longer. As the diuwing is structurally incorn'ct 
in respT'ct to the ventral, w(», may doul)t its accuracy in r(*spect 
to the pectoi-al and caudal also. 

PsEUDOLARHUS (aiENTMERT, Hlvehev. 

Bleeker, V^ersl. Med. Kon. Akad. \\'ct(‘n., 

xiv., 1862, p. 126. 

IjOc. —Fremantle. 

Hakpe vulpixa, llirhar(ho)u 
vulpiniis, Richardson, Proc. Zool. Soc., 1850, p. 71. 

l.oc. —Houtman’s Abrolhos. 

Opiithalmolepis LINE0LATU8, CurifT d’ VaUncieunes, 

lineolatKH, Cuvier and Valenciennes, Hist. Nat. Poiss., xiii., 
1839, p. 436. 

Ijiv. —Houtman s Abrolhos. 


“ MHjor.—Early Voy. to Terra Auatr., 1859, p. Ixxxvi. 
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Odax KiriiAiUJSOXJi, (Hinther. 

Odas pullus, Cuvier and TaleiicieiineN, Hist. Nat. Poiss., xiv., 
1839, p. 304, pi. eeeeviii. (not FonUr). 

Julia? drififjiiy Itiehardyon, Icon. Pise., 1843, p. 0, pi. iii., 1. 

(fdu,r rirhardHtmiiy Giinthin'y CviL Fish. Brit. Mus., iv., 18()2, p. 
*J41. 

I have previously I’ecorded this species from Western Australia ; 
the examples now in hand were taken off Houtinan’s Ahrollios. 
It may be pointed out tliat those authors, wlu), would accept 
a drawing as the Imsis of a description, should use RichaT-dson s 
name Odax dritiffH in preference t<i the later one of Gmither, 

The drawing is very defective and led Richardson, against his 
bettei* judgment, to ascrilx^ the fish to the genus Jidh instead of 
Odax ; he was impelled to this eourst' mainly from comparison 
with a Chines(» drawing I 

Olisthops (^yaxomelas, Rivhanhon, 

idhthops vtjanomdaa^ Ricliardson, Ann. Mag. Nat. Hist., (2), vii., 

1851, p. 291. 

Jjx.- -Houtinan s Abi-olhos. 

Hktekoscahus filamentosus, ('asfrhnfa. 

flitfruscaruft Cast(‘lnau, Proc. Z(K)1. Soc. Viet., i., 

1872, p. ’24r). 

Jax .— Houtman’s Abrolhos. 

Cakanx spEriosrs, FnrshaJ, 

Sviunber speviastts^ Forskal, I>(»ser. Anim., 1775, p. 54. 

L<k\ —Fremantle. 


’ Cahanx ahmatus, Ju rshaL 

SeitPiia (trmata^ Forskal, Descr*. Anim., 1775, p. 53. 

—Fi'emantle. 

TtKCHIXOTUS nAli.LOMI, Laerpi’di'. 

^'asiiimai aa baillanii, Lacepeth*, Hist. Nat. Poiss., iii., 1802, p. 93, 
1>1 iii., fig. 1. 

Liir. —Mundurali. 
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Bramichthys, ifen, nor. 

Familfi BuAMiDa®. 

Body ovate, compressed, covered with moderate cycloid scales, 
lateral line present, complete'. Mouth wide, oblique; the lower 
jaw the longer ; a band of minute teeth, scarcely pei*ceptible to 
tlie touch, in each jaw, teeth also present on the vomer, palatines 
and tongue. No (esophageal teeth. Maxillary broad, scaly. 
Opercle with two flat points, preopercle entire. Snout broad, 
head not declivous, supraoccipital crest well developed, but not 
extending forward beyond the eyes. 

Dorsal and anal fins long, the anterior lobes elevated and 
falcate, the first spine of the former, behind the vertical of tlu' 
ventral fin. The dorsal fin has five spines and about twenty-nin(‘ 
rays, the anal three (? or four) spines and about thirty rays. In 
l>oth fins the spines are clostdy adnate to the respective rays. 
The ventrals are small, placed below the base of the pectorals, 
with one spine and five rays. The pectorals are placed in tlu‘ 
lower half of the body. The vertical fins densely clothed with 
small scales. Branchiostc^gals seven, caudal f)f?duncle of moderate 
depth, not slender. 

Bramichthys woodwakdi, sp. nor, 

(Plate xiv.) 

D. V. 29; A. iii. (? iv.) 30 ; V. i. 5; P. 16 ; C. 17 + 6. L. lat. no, 

L. tr. 7/20. 

Length of head 3-3 ; height of body at the origin of the dorsal 
fin 1*85 in the total; eye very large, its diameter half the length 
of the head; snout short 5*1 ; and length of caudal 5*4 in the 
same. Interorbital space very convex, twice th(' hmgth of the 
snout. Opercular margins smooth. Lower profile slightly more 
convex than the upper. 

The dorsal fin begins well behind the vru tical of th(» opercle, 
the spines are closely adnate to the soft jx)rti()n and successively 
increase in height, the fifth being wjual to the diameter of the 
eye : the anterior rays are much higher, the second being three- 
fouiths more, or 1 *25 in the length of head ; following the lobed 
portion the rays are short and the base of the whole fin is slightly 
more than half the total length. The anal fin is similar in form 
and length, but occupies a slightly more posterior position : the 
sequence of the anal spines suggests tliat one, the second, has 
been lost, the thii-d existing spine is of the same length as tlu^ 
fifth dorsal. The ventrals are short and do not reach the anal; 
the spine is a little longer than half the diameter of the eyv. 
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The pectoral is falcate, its thii*d and fourth upper mys a little 
less than the head in length. The caudal fin is deeply cleft but 
not forked as in Branui^ the peduncle is relatively deep being but 
little less than the diameter of the large eye. 

Scales .—The scales are simply cycloid, those above the lateral 
line arranged obliquely upwards. The lateral line commences 
with a strong curve to beneath the dorsal spines, whence, it 
runs almost straight to the end of the caudal rays. 

ColnuvH, —The colour appears to have been silvery, the fins are 
dark brown, without markings. 

The general habit of this species suggests that it is an inhabi¬ 
tant of somewhat dwp water. 

I have pleasure in associating with this interesting fish, the 
name of Mr. Bernai*d H, Woodward, Curator of the Western 
Australian Museum. 

Ijtmgth 172 nun. 

Loc ,—One example from Mandurah. 

Pahalicuthys muellbri, Klnnzinfjet\ 

PseudorJunnhus mXdleri^ Klunzinger, Arch, fiir Naturg., 1872, p, 
40; Sitzb. Aka(l. Wiss. Wien, Ixxx., 1879, p. 407, pi. ix., 
fig. 2. 

Veiy little colour appeai-s to b(^ develojxd in this species, but 
as most of tlie scales are lost in the two examples forwarded, 
pi'ecise information is not available. A dark spot, probably an 
ocellus, is present on the lattu-al line at the beginning of the last 
third of the body. The figure quoted, represents either a dextral 
example, or was reverscjd in drJ^ving. The specimens were trawled 
l)etweeui Fremantle and Houtman’s Abi-olhos. 

CvNOCiLOSSUS BttOADHURSTT, .sy>. noi\ 

(Plate viii., fig. 2.) 

D. 107 ; A. 86 ; C. 10; L. lat. 88 ; L. tr. iutpr L. lat. 13. 

Length of head 5*77 ; depth of body 3*9 in the total length ; 
diametei of eye 8*2 ; and length of snout 3*0 in the head. 

The eyes are situated about half a diameter apart, the upper 
being a little in advance of the lower. One nostril is pla^ 
between the ey(*s, the other in front of the lower eye. Mouth 
strongly curve<i, its angle in advance of the middle of the head, 
re^hing to below the centre .of the lower eye. Lips not fiinged. 
Rostral hook very short. Opercle oblique, notched behind. 
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Teeth .— Minute, piest^nt on the blind side only. 

Scales, —On the left side strongly ctenoid, each scale with from 
three to five spines ; scales on the blind side cycloid. Two lateral 
lines on the left side, the lower passes from the snout, above the 
eye, to the tip of the caudal. There are eighty-eight pierced 
scales along this line, posterior to the preopercle. The upper 
lateral lin<‘ commences on the rostral hook and follows the profile 
of the head to the dorsal edge which it skirts to the base of the 
hundred and first ray, and it traverses the space between this 
and the next one. A vertical line of pores connects the upper 
and lower lateral lines and is continued round the margin of the 
preoperch* whence a branch is given off at its angle to the opercle. 
One lateral line only on tlui blind side. 

There is a single ventral fin only and tlui pectorals are obsolete. 
Tlie dorsal lin commences on the front margin of the head and is 
confluent with the caudal, as is also the anal. 

Colour .—Uniform brown, without markings. 

Five examples received, the largest of which measures 270 mm. 
in length. 

Structurally this sj)ecies appears to b(‘ nearest allied to 
bonieensisy Giintlier, differing in the proportions of the head and 
body, also in the absence of markings. 

This is the only species of the genu.s Cj/nof/lossns, as rt‘stricted, so 
far found in Australian waters, and with it I coiiiKict tht* name of 
Mr. F. C. Broadhurst who was jointly instrumeiiUil in procuring 
the collection of fishes dealt with in this jmpcr. 

J^or .—All were taken in the trawl off Carnarvon to the north¬ 
ward of Houtman’s Abrolhos. 

kSynancidium iiORRinuM, Liimteus, 

Scorperna horn'da, Linmeus, Hyst. Nat., ed. xii., 176G, p. 45.3. 

Loc, —Houtman’s Abrolhos. 

Neosehastes panda, Hiehardson. 

Scorpana pamla, Richardson, Ann. Mag. Nat. Hist., ix., 1842, p. 

216. 

Loc. —Houtman’s Abrolhos. 

Pterygotbiola polttommata, RivhardHon 
Trifjla jiolyommata^ Richardson, Proc. Zool. Soc., 1839, p. 96. 

Loc. —Fremantle. 
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Cjielidoniciithys kumu, <£r (iarnot, 

Triijla kutnu, lesson and Garnot, Yoy. ‘‘Coquille/’ 1830, pi. xix. 

Lor. — Houtnian’s Abrolhos ; Fremantle. 

Parapercis nebueosls, Qnof/ d' (iaimard. 

Percis nrhulosus, Quoy and Gainiard,Yoy. “Uranie et Physicienne,”^ 

1825, p. 349. 

Lor. — Mand u rah. 

Pat^.cus pronto, Pkichardsoyi, 

Pat(/rns fronto, llichardHon, Ann. Mag. Nat. Hist., xiv., 1844, 

p. 280. 

Som(^ remarks on th(‘ synonomy of this species will be found 
under the heading of /^ mantlatm. 

Loc. —The example forwarded was trawled between Fremantle 
and Houtman’s Abrolhos. 

PAT.ECaiS MACITLATUS, Crlluther. 

Pataxna tttarulatn.% Gunther, Cat. Fish. Brit. Mus., hi., 1861, 

p. 292. 

(Plate XV.) 

llie specimen forwarded was obtained at Fremantle, the typo 
locality, and ag[*(*es quite w(41 with the original description, 
differing in fact, as far as ascei’tainable, only by having thirty- 
two in place of thirty-one dorsal rays, of which twenty are 
spinous ; the first is extremely short, in front of the base of the 
second spine, and the third is longest. 

The caudal has nine*, rays, the lower of which are shorter and 
thicker than the upper ones. 

The tub(*rcle descril)ed as being midway between the eye and the 
end of the snout is p(U'forate and constitutes the posterior nostril, 
the anterior one lies in another smooth area nearer thi*. mouth. 

A Tasmanian example further differs by having thirty-three 
dorsal spines and especially in the length of the pectoral fin, 
which is longer than in the Western Australian fish, and almost 
as long as the head. Tlie body also is relatively deeper ; these 
slight variations may be of individual or local import only. In 
neither specimen can T trace the lateral line described; a non- 
porous ridge is possibly refen*ed to. The Western Australian 
specimen is here figured natural size : its total length being 184 
mm. It is thus “much larger than either the type (80 mm.) or 
Castelnau’s specimen (90 mm). 
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Steindachner^® identified a specimen from St. Vincentes gulf 
with PatacuH nuuuilatm, but evidently misunderstood the sen¬ 
tence :—“ The dorsal fin is perfectly continuous, extending fi*om 
the snout to the middle of the caudal fin.^^ 

In his example, as figured, the dorsal is free from the caudal 
fin and is attached to the middle of the slender peduncle. To 
emphasise tliis peculiarity he proposed the sub-genus Neupatm aH, 

This author placed P, waterhoum^ Castelnau^®, as a synonym of 
P. niaculatiiBy but judging by the radial formula and the con¬ 
dition of the caudal rays, it is equally distinct from that species 
but identical with Steindachner^s example. As the generic name 
NeopatcecuH was nominally founded on P. inacidatusj though 
actually on a specimen of another species, it may, without violation 
of zoological nomenclature, accompany the latter, the name of 
which would therefore be Neopatcecus waterhousiiy Castelnau. 

In 1890 Mr. R. M. Johnston published a complete list of 
Tasmanian Fishes, and included Patctcm annatusy Gunther; I 
have not, so far, found any other reference to this species, and am 
inclined to regard it as a manuscript name, or, seeing that we 
have an example of P. macnlatus from Tasmania as a lapsus calami 
for that name. Some further confusion in respect to the species 
•of this genus is apparent. Richardson described P. fnmtOy the 
type, as exhibiting the dorsal formula 24/16. Gunther, by error, 
prints thirty instead of forty, and appears to have been "himself 
misled thereby, for he describes os a new species P. suhocellatus 
from South Austmlia. A careful comparison fails to reveal any 
essential differences between the two, such being reducible to a 
variation of one dorsal and one anal ray. 

Macleay^^ perceived that an error had been made, but failed to 
•elucidate the difficulty. Of P. macnlatus he writes :—“ Dr. 
Gunther’s description of this fish cannot be accurate, or its 
resemblance to fronio must be very slight. It will probably Ixi 
found that for D. 31 we should I’eaa D. 41,” 

An obvious misprint in Richardson’s description “A. 11/15.” 
is corrected by Macleay to “ A. 11/5.” 

The following represents my conception of the synomomy as 
far as I am in a position to read it. Not having access to the 
Anzeiger Akad. Wiss. Wien., I am unaware if Neopatmcns was 
first characterised there or in the Sitzungsberichte. 


Steindachner.—Sitzb. K, Akad. Wiss. Wien, Izzxviii,^ 1881, p. 1087, 
pi. vii., fiff. 8. 

Castlanau,—Proc. Zool, Soc. Viet., i., 1872, p. 244. 

IT Maolasy,—Proc. Linn. Soc. N. S. Wales, vi., 1881, p. 81. 
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pATiEOUB, Miehardso^, 1644. 

Ann. Mag. Kat. Hist., xiv.. 1844, p. 280. 

1. P,frontOt Biehardson, loo, eit, and Voy." Ereb. ft Terr.". Ichth., 1845. 
p. 20, pi. xiii.; GilntW, Cat. Fish. Brit. Mob., iii.. 1861, p. 292. and 
Stody of Fishofi, 1880, fig. 227; Maoloay, Proo. Linn. 8oc. N. S, 
Wales, vi., 1881, p. 80. 

P. suhocellotus, Gfinther, Proc. Zool. Seo., 1871, p. 665. pi. Izir.; 
Maoleny, Proo. Linn. Soc. K. S. Wales. tL. 1881. p. 31. 

2. P. maculaia, GUnther. Cat. Fish. Brit. Mob., iii.. 1861. p. 292; 
Casteinan, Proc. Linn. Soc. N. 8. Wales, ii.. 1878. p. 281; Macleay. 
Proc. Linn, Soc. N. S.W’ales, ▼i.,1881,p, 31; Waite, ante P‘76, pi. 

F. P. armatuif Gdnther fjlde Johnston). Proc, Boy. Soc. Tasm., 
1890 (1891), p. 83. 

8 P. vincentii, Steindachner, Ans. K. Akad.Wiss.WieD. 1883. p, 195. and 
Sitzb. K. Akad. WisB. Wien, Ixzxviii,, 1884. p. 1085, pi. vii., fig. 2. 

Nxopatjecus, Steindachner, 1888. 

? Anz. K. Akad. Wigs. Wien, 1883. 

4. y, waterhoueii, Casteinan, Proc. Zool. Soc, Viet., i*. 1872, p. 244 
Macleay, Proc. Linn. Soc. N. S. Wales, vi., 1881, p. 31. 

P. maenlatne^ Steindachner (not Gttnther), loe, dU ft Sitzb. K. Akad. 
Wise. Wien, Izxxviii., 1884, p, 1087, pi. vii„ fig. 3. 

Dipulus, gm. now 

Family Brotulid^. 

Genei*al habit of Gobtoides, Body greatly elongate, compressed 
behind, naked. Head small, naked, not spinose, no external 
eyes; mouth small, slightly oblique, no barbels, jaws equal ^ 
t^th small in bands, present in both jaws, on the vomer and 
palatines. Large pores in front of the snout and lower 
jaws, surrounded by folds of membrane probably tactile. 
Branchiostegals six, no pseudobranchisB. Gill membranes wide,, 
united, not free from the isthmus. Dorsal and anal fins low, 
not differentiated from the caudal. Pectorals normal; ventrala 
small, close together each an undivided filament near to the 
humeral symphysis. A^ent a transverse opening approaching the 
middle of the body. Urogenital orifice with distinct external 
opening, bounded by very large transverse labia, at least in the 
male. 

This genus appeal’s to be nearest allied to AjdigonuH, Gunther 
and Sciadofiiiftj Garman'®. From tho^ former it is immediately 
distinguishable by its elongate form, complete dentition and 
united gill-membranes; the latter character and, among others^ 
the non-pedicilate pectoral serve to separate it from Sciadontta, 


M Gilnther.—Ann. Mag. Nat. Hist.. (5). ii., 1878, p. 22. 
Garman,—Mem. Mus. Comp. Zool, Har?ard, zsiv., 1899, p. 171. 
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Dipulus cabcus, sp. nov, 

(Plate XL, fig. 2.) 

Length of head 8*3 in the total, its depth equal to that of the 
body, or 1 *7 in its length. The width of the head is slightly moi'e 
than its depth and much greater than the thickness of the body. 

The snout is very tumid, its anterior profile almost vertical; in 
company with the front portion of both upj)er and lower jaws it 
bears a number of large pores, surrounded by folds and flaps of 
membrane (see fig. 2a). 

Simple pores are, in addition, present on other parts of the 
head, notably a pair above the expanded end of the maxilla, and 
a series at long intervals along the rami of the mandible. The 
posterior nostrils are very evident, situated near the end of the 
snout, and have a supero-lateral aspect,' the ant^nior ones, which 
may not be distinguished from the pores referred to, appear to be 
placed on the front aspect of the snout within the dermal folds. 
Eye not visible. The orbit, as ascertained through the skin, lies 
wholly within the anterior third of the head, its diameter l)eing 
half the length of the snout. 

Teeth ,—The teeth are very small and sharply pointed, and are 
present in bands in l)oth jaws, on the vomer and palatint\s. 

The maxilla is greatly broadened beliind, and exttuids to far 
beyond the hinder margin of the orbit. 

Fins .—The dorsal fin begins btjhind the base of the pectoral, 
its distance from the snout less than one-sixth of the total length, 
caudal excluded. Origin of anal nearer to the snout than to the 
base of the caudal. Pectoral normal, less than half the length of 
the head. The ventrals consist each of a simple ray placexl close 
together, in advance of the pectoral, they are very short, ecjuailing 
the snout in length. Vent situated far behind the hejid, its 
distance therefrom three-fourths the post-ventral length. It is 
quite distinct from the uro-genital orifice, wliich is bordered 
before and l)ehind with very large labia. Immediately within 
the anterior lip is a pair of large leaf-like appendages at the base 
of which lies the penis. 

The folds and flaps of membrane surrounding the pores on the 
snout and mandible recall the condition in some of the leaf-nosed 
Bats. The analogy may indeed be very close : the fish is blind 
and the Rhinolophidee hunt in the dark. 

** In their habits they appear te differ from other insectiTorous Bats 
without nasal appendages, inhabiting the same regions, by coming out 
later in the erenintr, or when the sun has completely gone down below 
the horizon. This peculiarity is probably connected with their possession 
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of special organs of touch in the complicated nose-leaf, and delicately 
formed ears and membranes, which may permit them to commence and 
continue their hunt for insect prey at a time when other Bats have 
retired to their sleeping-places.*’^ 

The large size of the genitalia and th(i development of special 
organs in this fish, indicates that copulation actually takes place, 
a circumstance also distinctly correlated with blindness. 

hoc .—The single specimen forwarded is a male, 152 mm. in 
length, and was taken off Fi*emantle. 

Monacanthus chinensis, Bloch. 

Balistes chinensis, Bloch, Ichty., ii., 1787, p. 29, pL lii., fig. 1. 

fjor, —Fremantle. 

Monacanthus megalourus, liichanhon. 

Mo'iuu'anthus mefjalourus, Richardson, Icon. Pise., 1843, p. 5, pi. 
i., fig. 3. 

hoc. —Houtman’s Abrolhos. 

PSEUDOMONACANTHUS GALII, sp. noV. 

(Plate xvi.) 

Length of head 3*2 ; height of body at the first anal ray 2*8; 
anrl length of caudal 5*1 in the total. The eye is almost round 
and lies midway between the imd of the snout and the first dorsal 
ray; its diameter is one-fifth the length of the hoiid; the 
intt'rorbital space is convex and contaim^d 4*1 times in the same. 

The gill opening is oblique and placed immediately beneath 
the eye, it is distant ther-efrom about the diameter of the orbit. 
The nostrils are situated in a shallow depression half a diameter 
in advance of the (^ye, each in a short cutaneous tube. 

The heiid is deei)er than long, a little concave on the snout, 
slightly tumid alxive the eye; the lower profile is moderately 
straight to the pelvic spine. 

The doT’sal spine is placed above the last third of the orbit, and 
nearer to the rays than the end of the snout, it is without distinct 
barbs, the front and sides being granular ; its lengtli approaches 
half that of the head. The rays are highest medially, the longest 
being one-fourth the length of the head. The anal arises beneath 
the sixth dorsal ray and is continued posteriorly lieyond that fin 
to which it is similar in form, but its rays are not quite so high. 


*0 Dobson.—Cat, Ohiroptora Brit. Mas, 1878, p. 100. 
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The ventral process is but little extensible, and its spine is 
small and granular. The pectoral is rounded and its third ray 
is one-fifth longer than the eye. ®ie caudal is short and rounded, 
the peduncle is stout, its height being half the length of the fin. 

The whole of the head and body, the bases of the vertical fins 
and the outer aspect of the alternate caudal rays uniformly 
covered with small bifurcated spines, so densely placed as to give 
a velvety feel to the touch. 

Oolotm .—The colours are not well preserved, but as far as 
ascertainable ai-e as follows :—^Unifoimly dark brovni, the body 
marked with narrow longitudinal black lines about as wide as or 
narrower than the interspaces. Immediately behind the head 
they are about twelve in number but are successively lost 
posteriorly and none attain to the caudal peduncle, the head and 
lower fourth of the body, except in the region of the pelvic spine, 
are without markings. Fins pale brown. 

Total length 300 mm. Taken at Sharks Bay, 

At the request of Mr. Woodward, this fish is named after Mr. 
C. F. Gale, Chief Inspector of Fisheries, Western Australia. 


PSEXJDOMONACANTHUS HiPPOCRRPis, Quay S Gatmard. 

Balutes Mppocrepu, Quoy and Gaimard, Voy. “Uranie et Physi- 
cienne,'’ 1824, p. 212. 

Loc, —Mandurah; Fremantle; Houtmaii’s Abrolhos ; Rottnest 
Island. 


PsEUDOMONACANTHUS GRANULATU8, Shaw, 

Balintes granulatKs, Shaw, in Wliite's Voy. N. S. Wales, 1790, p. 
295, fig. 2. 

Loc .—Mandurah ; Fremantle; Houtman^s Abrolhos. 

PsEUDOMONACANTHUS BROWNii, Richardson. 

Alenterim hroumii, Richaixison, Voy. “Ei’eb and Terr.'\ Ichth.*, 
1846, p. 68. 

Loc. —Fremantle. 


Chjetodebmis PENiciLLiOERUS, Cticier, 

Balutes penmlligerus, Cuvier, Rigne Anim., ed. 2., ii, 1829, p. 
374 (footnote), and iii., 1830.. p. 433, pi xi., fig. 3. 
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Castelnau*' recorded this species from Fremantle, whence we 
have a fine example measuring 27 mm. 

Mr. C. T. Regan®* does not admit Chastodermis as a valid genus 
and remarks on the similarity of the species to Monacanthm 
tommtoms. 


Ch*todbemis ma(3cullochi, sp. nov, 

(PL xvii.) 

D. ii., 27; A. 26 ;P. 12 ;C, 12. 

Length of head 2*7 ; height of body at the vent, equal to the 
length of the caudal and 2*2 in the total. The eye lies nearer to 
the dorsal rays than to the end of the snout and is 4'4 in the 
length of the head : the interorbital space is 4*0 in the same. 

Ihe gill opening is nearly vertical, it is placed beneath the 
posterior margin of the eye, and is nearly one-half longer than its 
diameter. The nostrils are simple pores placed close together in 
j a naked area well in front of the eye. 

Head deeper than long, its upper and lower profiles, to the 
dorsal and ventral spines respectively, perfectly straight. 

The body is elongate, strongly compressed, its upper and lower 
borders very slightly curved. The dorsal spine is placed wholly 
behind the eye and midway between the end of the snout and the 
middle doreal rays. It is beset with strong lateral barbs, directed 
downward ; at the upper base of each arises a filament as long as 
the diameter of the eye and bifid near the tip. The rays are 
long and rise gradually to about the twentieth which is half 
the length of the head; the posterior edge is gently rounded. 
The anal arises beneath the seventh dorsal ray and extends a 
little beyond its posterior insertion, it is otherwise quite similar. 
The ventral process is scarcely depressible but its terminal spine 
is movable. It is beset with barbs and filaments. The 
pectoral is rounded, its longest rays twice the diameter of the eye. 
The caudal is markedly acuminate, the central rays being twice 
the length of the outer ones. It is peculiar inasmuch as its rays 
are homacanthus (if I may use the term in this connection) there 
being no alternation of arrangement and all of equal thickness; 
the peduncle is flattened above and below, and its depth is equal 
to the diameter of the eye. 

The lips, space around the nostrils and gill-op(*nings are 
naked, otherwise the head is densely covered with rosette-like 


^.CMtelnan.—Proc, ZooL Soc. Viet., ii„ 1878, p, 147, 
Began.«-»Proc. Zool. Soo„ 1902, p. 289. 
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scales. On the body they merge into simple prominent sub- 
recumbent spines arranged in close longitudinal rows, which 
extend to the bases of the caudal rays. The head and body bear 
distant branclied filaments, theie is a series along the upper and 
lower profile of the head and a close series between the ventral 
spine and the anal fin. 

Total length 230 mm. 

hoc. —Houtman^s Abrolhos. 

Colout/rs ,—The specimen is evidently much discoloured and is 
now uniform pale brown, with scattered dark markings, pnnci- 
pally disposed below the base of the dorsal rays. A larger spot 
may be traced above the upper pectoral rays*. The caudal bears 
a few dark spots. 

The contour of this fish sufficiently distinguishes it from that 
of the only other known spc^cies. It lias the shape of a double¬ 
rhomboid, one figure of which is formed by the head and body 
and the other by the tail. The hinder profiles of the body pro- i 
duce an acute angle, whereas in C, pe/tdcilligertis^ Ouvier, they 
form a semicircle ; the tail of the latter, also, is not produced as 
in the new species. 

I associate with the species the name of Mr. A H. McCulloch 
to whom I owe the figure of this apd the other species illustrating 
the paper. 

Aracana LENTicu laris, Richardson. 

Ostracion lenticular 18 ^ Richardson, Proe. Zool. Soc., 1841, p. 21. 

Loc. —Fremantle. 


ArACANA AURITA, Shaw. 

Ostracion aurit'iis, Shaw, Nat. Misc.^ix., 1798, pi. cccxxxviii. 
Loc, —Fremantle. 

SpHiEROiDES sckleeatus^ Gmelin. 

Tetraodon sceleratus^ Gmelin, Syst. Nat., ed. xiii., 1789, p. 1444 
Loc. —Fremantle. 



MTNERALOnTCAL NOTES: No. IT.—TOPAZ, BARITE, 
ANOLESTTE, CERUSSITE, and ZIRCON. 

By C. Anderson, M.A., B.Sc., Mineralogist. 

(Plates xviii.—xx.) 

TOPAZ. 

Emmaville, New South Wales. 

Since a description and figures of topaz crystals from Emma¬ 
ville, was published,^ Mr. D. A. Porter has presented to the 
Trustees the specimen represented in PL xviii., Fig. 1. It is a 
typical and finely developed example of the crystalline habit of 
topaz from this locality, and, as it is somewhat larger than the 
best crystals hitherto examined, it is possible to represent the 
faces in approximately their actual relative proportions. As 
usual there is a coraparativcdy rich prism zone, with the form m 
(110) greatly predominating. Each of the prisms has four faces 
present, but the pinacoid h (010) has only one. The three domes 
have each the fuU number of faces. Of the pyi'amids o (221) and 
X (243) have but three faces, while u (111) and % (223) have 
four. The faces are with few exceptions smooth and brilliant 
and give excellent reflections. The crystal measures 9^ mm. x 
54 mm. x 4 mm. The mean co-ordinate angles obtain^ are as 
fmlows 


1 Anderson—Bee. Austr. Mus,, ▼„ 1904, pp. 296-299, pi. xxxix., figs. 1-3 
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In this as in succeeding tables the calculated angles are those 
given by Goldschmidt in his Krystallographische Winkeltabellen. 

Since a considerable number of angular measurements of topaz 
crystals from Emmaville are now available, it may be of interest 
to calculate the corresponding axial ratios, especially as Penfield 
and Minor* have shown that the ratios vary with the isomorphous 
replacement of fluorine by hydroxyl. For this purpose the angles 
were carefully revised, the best measurements selected, and means 
taken. The forms chosen from measurements on six crystals and 
the mean angles obtained are given in the table below; as it was 
judged that the prism m and the pyramid u yield the most 
I'eliable data, the corresponding values for a and o are counted 
twice in finding the mean ratios. 


* Penfield and Minor- Amer. Joum. Soi., xWii., 1894» p. 887. 
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Form. 

«#» 

9 
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o / // 
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t 
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62 19 30 


•4767101 
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1 

0*5287328 

0-4769232 


The calculated values of a and c agree fairly closely with 
Koksharovas ratios a \ h: (? = 0*528542 : 1: 0*476976, determined 
on Russian topa 2 and usually taken as the standard. 

PL xix., fig. 1 is a stereographic projection showing the distribu¬ 
tion of all faces that have been identified on Emmaville topaz. 


Obax, New South Wales. 

Mr. D. A, Porter recently presented to the Trustees a fine 
large ci*ystal of topaz from Oban. It measui’es 4 cm. x 4 cm. 
X 3 cm., and shows four forms not i*ecognised on crystals from 
this locality hitherto examined, namely e (001), d (201), h (203), 
and X (043), It is shown in its natural development in PI. xviii., 
fig. 2. The specimen is somewhat worn and the faces non- 
reflecting, but approximate measurements obtained with the 
contact goniometer leave no doubt as to the correctness of the 
determinations. There is but one face of X present, but all the 
others have the full number. One of the f (021) faces shows a 
distinct natural etching-figure. It takes the form of a raised 
semicircular area with its convexity directed towards the apex of 
the crystal, the base of the semicircle being parallel to the inter¬ 
section of f and c. 


Mount Cameron, Tasmania. 


Through the kindness of Mr. W. F. Petterd, a well-known 
authority on the minerals of Tasmania, I have been enabled to 
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measure some fine specimens of ciystallised Tasmanian minerals, 
including topaz from Mt. Cameron, Flinders Island, and Bell 
Mount. 

At Mt. Cameron topaz is abundant in tlie stanniferous drift, 
but has not been found in situ. It is usually much worn, but 
some crystals well suited for crystallograpliic determination were 
sent to me by Mr. Petttml. Two crystals wei-e determined on 
the goniometer, one a crystal measuring 12 mm. x 13 mm. x 12 
mm. and of a greenish colour shown in PI. xviii., fig. 3. It is fairly 
rich in prism faces, having m (110), M (230), / (120), and g (130) 
present; I predominates, but all are well marked faces and give 
fairly good images. The terminal faces are luther dull; only one 
face of 0 (221) is present. The co-ordinate angles obtained are 
given below. 
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From another lot of small clear, colourless, crystals one was 
selected and its faces determined (PL xviii., fig. 4). It measures 
7 mm.x5 mm. x5 mm., and in general habit resembles the last, 
but has fewer prism faces and has the rather rare pyramid x 
(243) fairly well developed but dull. The prism faces are striated 
and give only fair signals. Appended are the mean co-ordinate 
angles found. 
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Flinders Island, Tasmania. 

l\jpaz fj‘om Flinders Island was first ineutionod, I Indieve, l>y 
the late Kev. J. J. Bh^asdale, D.l)., who wrote : “ Tliis may be 
said of those topaz crystals] from Flindei*s Island that 

th(‘y possess very gn^at fire and Ix^auty wh(m cut, and are nearly 
all "of a pale yellowish shade in the rough.^'^ The best account of 
tlie o<*currence is that of the* late* C. Gould, Government Geologist 
of Tasmania, who observed it whilst making a geological re^ 
coniiaissance of the islands in Bass Strait.* The following 
paragraph gives an abstract of his observations. 

It occjuis in crystals and pebbles in great variety e)f form, 
colour and size, associated with zircon, touimaline, cassittuite, 
etc. It is deri\ed from the granite and may occasionally 1 h' 
obtained as fine crystals in situ along with ciystallised quartz 
and felspar. It is abundant on the north-east side of Killicrankie 
Bay in a cieek descending from the range.s and upon the beach ; 
it also occurs in other parts of Flinders Island. The topaz has 
e\’idently been formed in veins of pegmatite which traverse the 
granite and vary from one to several feet in diameter, Tlie 
colour varies from pure limpid to various shades of blue, pale 
pink, yellow, etc. Ciystals are found up to several inches in 
diameter. 

* Bleaadale—^Trauf. Boy. Soc. Vict., vii., 1806, p, 70. 

* Gould—Proc. Boy, Soc. Tas., 1871 (1872), pp. 60-61. 
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A fine crystal (PL xviiL, fig. 5) measuring 7 mm. X 9 mm. X 7 
mm., and perfectly clear and colourless was measured on the 
goniometer. As the faces are very irregularly developed and one 
side of the crystal is bi'oken, the crystal is drawn in ideal 
sjnnihetry, but so as to show the habit as nearly as possible. The 
prisms m (110) and I (120) are about equal in size and striated, 
but the images are good. The brachydomes f (021) and y (041) 
are relatively small, while the macrodome d (201) is unusually 
large and bi^liant. The base is large and smooth. The pyramid 
o (221) is small, (111) and % (223) large and brilliant. 

The co-ordinate angles found are tabulated below. 
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Bell Mount, Middlesex, Tasmania. 

Mr, Petterd informs me that topaz occurs at Bell Mount in a 
very decomposed quartz-porphyry, also as pebbles weathered out 
in the drift; it has not previously been recoided from this locality. 
Two ciystals, both colourless and transparent, were examined; 
one is much worn and broken and unsuitable for goniometric 
determination. 1^6 other (PL xviii., fig. 6) has good prism and 
dome faces but the pjramide are dull and were measured in the 
position of maximum illumination. The base is absent. The 
crystal measures 13 mm, X10 mm. x 11 mm. 
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bakttp:. 

l^aritf lm« tor soiiu* tiiiu* l>eeii known to occur at sev eral points 
in the 'J^-iassic area in the neijt^hbt>urhoo<l of Sydney, both in the 
Hawke.sbury Sandstoiu* and in tlu^ succciedin/;; Wianamatta 
Shalt's. Jt was first recordt»d by Mr. H. G. Smith who found it 
in a quarry near Cook River, five miles w(?Ht from Sydney, in 
small \vell'foi;med crystals, consisting? of almost pure barium 
sulphate with a trace of calcium.*' Subscujuently barite was found 
^ncar Gosford Railway Station,'* Ft has also l)een observed by 
Prof. '\\ W. E. l^avid, Trustee*, at Five Dock, associated witfi 
quartzite and in clos<‘ proximity to a decomposed basalt dyke. It 
is found undei* similar conditions at Pyrinont Sandstone Quarries, 
and at Pennant Hills Quarries it occurs as veins in the basalt at 
a d(3pth of ov(n- fifty feet. Prof. David txdieved that the barite 
found in the Sydney area originated probably from the basalt, 
numerous dykes of which traverse the sedimenbiry rocks. 
He informs m<N however, that he has now modified 
this opinion sincf* observing how widespread is the diS' 
tribution of bar}’'tes in the Permo-Carl)oiiiferous sedimemtary 
i-ocks of th(' Noi*th(n*n and Southern Coal-fields as well as in th(' 
Triassic strata of New South Wal(*s. He now atti*il)utes the 
barite of the Sydney area chiefly to decomposition of detrital 
barytic felspars. Specimens fi-om Macdonald Town and Thirlmere 
are in the Australian Museum collection. 


» Smith—Proc. Linn. Soc. N* S, Wale?, (2), vi., 1892, pp. 131-1.32. 

Baker— JLoc, ciV./(2), vii., 1893, p»828* 

’ David—Journ. Eoy. See. N. S. Waler, xxvii,, 1894^ p. 407. 
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The crystals descril:)e(i in this pap(n- are. from the Wianamatta 
Bhale at St. Peters, near Sydney. There ai’e tliree specimens 
from this locality in the Mus(mm collection, t‘ach cariyin^ a 
number of crystals, but specimens sufHciently good for goniometrie 
determination aiti found on only one. The crystals are either 
tabular on the basal pinacoid, or prismatic by extension parallel 
to the brachy-axis. The combinations are comparatively simple ; 
of two crystals measured one showed the forms c (001), m (110), o 
(Oil), d (102), the other (PI. xix., fig. 2) the forms c (001), h 
(010), m (110), o (011), d (102), sj (111). This latter crystal 
measui’es approximately 3 mm. X-i mm. on the basal pinacoid, 
and, like all the well formed si^ecimens is quite transparent and 
colourless. The faces of b (010) art*, vtuy small and were measurt^d 
in the position of maximum illumination. Only one reliablt* 
measurement of the fonn 2 : (111) was obtained. P>elow are the 
measured angles. 
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ANGLESITE. 

Maestrif/s Mink, Dundas, Tasmania. 

Mr. W. F. Petterd says of this occurrence” many of the 
crystals obtained at this mine are large and beautifully developed, 
occurring in masses of considerable size, sometimes containing 
massicot in the interstices and as a base. Commonly large lumps 
of galena are coated with anglosite, cerussite and massicot, pre¬ 
senting an appearance that has become fairly characteristic of 


* P«tterd->liin. Tasmania, 1893, p. 7. 
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this mine and the Comet adjoining.’^ In the Museum collection 
there is one specimen from this lociility, consisting of a group of 
well developed lustrous crystals in a vugh of galena, with powdery 
limonite. The crystals are of the general habit shown in PI. xix., 
fig. 3. The crystal there represented measures 1*2 cm. X 1*9 cm, 
X 1 cm. ; it is slightly broken at one end of the macro-axis, and 
the a (100) faces are strongly striatt'd parallel to their intersection 
with m (110). The predominant forms are c (001), a (100), and 
m (110); the others are very narrow. Two faces of d (102) 
admittt*d of measurement, but the pyramids and the dome o (011) 
were det(u*mined from single faces. The image obtained fi'om r: 
(111) was very poor, the angles Ixnng measured in the position of 
maximum illumination. measured and calculated angels are 

given in the following table:— 
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Mink Meretrice, New Caledonia. 

Then* i ^ one specimen with numerous crystals from this loc^ality 
in the Museum collection. The anglesitti crystals, which are 
small but beautifully and regularly developed, are embedded in a 
cavernous gossany matrix ; they are transpai'ent and either 
colcnidess or slightly yellowish, with a vitreous to greasy lustre. 
The habit is remarkably uniform, the dominant forms being 
(001), m (110) and d (102). Two crystals Avere measured, one 
showing only these forms, the other further modified by the forms 
h (010), o (011), (111), y (122), all ^vith very small faces. 

(PI. xix., fig. 4). The co-ordinate angles obtained agreed well 
with the calculated values. 
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Lewis Ponds, Near Oranoe, New South Wales. 

This occurrence of anglesite is mentioned in the “ Census of 
Ne>v South Wales Minerals'^ drawn up by a Committee of the 
Australasian Association for the Advancement of Science in 1890,® 
where the locality is given as the New Lewis Ponds Silver Mine, 
and it is said to be associated with cerussite and silver ores. On 
the specimen in the Australian Museum numerous crystals of 
anglesite are scattered over the surface of a crumbling, limonitous 
gossan. Many of the crystals are greenish in colour, and 
are said to contain copper. I was unable to prove th(^ 
presence or tabsence^ of copper definittdy on the quantity 
of material I felt justified in sacrificing, but it may Ih^ present 
in small amount. Anglesite with a green or blue tinge is com¬ 
monly observed, and this may perhaps be due to an isomorphous 
mixture' of anglesite with a small quantity of the anhrydroiis 
copp^'r sulphate hydrocyanite, which crystallises in the ortho- 
rliorabic system witli ax(*s and angles not far from tIios(* of the 
Imrite-angkisite group. 

The Lewis Ponds crystals show two somewhat different habits ; 
in one the predominant forms are c (001), in (110), and d (102), 
and the crystals are elongat(‘d along the macro-axis (PI. xix., fig. 
r>) ; in the oth(*r, by increase, in the size of s: (111), m is reduced 
to a narrow plam*, and the crystal is almost acub^ly terminated 
on the a and h axes ( PI. xix., fig. 6). The crystals of the second 
habit are much smaller than the others, the two show^n in 
PI. xix., figs, ij and 6 measuring respectively 5 mm. X ^ mm. X o 
mm., and .'1 mm. in diameter. Only tlu^ Iarg('i‘ crystals art' 
greenish, the smaller l^eing colourless Avith a greasy lustre. Tht' 
table below give.s the mean cti-ordinate angles obtained from tbi' 
two figured crystals. 
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P Proe. Austr. Abs. Adv. Sci-, ii., 1890, p, 207 
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CERUSSITE. 

At the Magnet Mine, Tasmania, cerussite occurs in two different 
habits, long prismatic or tabular on the h (010) pinac;oid (PI. xx., 
fig. 1), and as flat tables parallel to the basal plane (PI. xx., 
fig. 2). Jn both cases the crystals are twinned on the faces m 
(110) and m"' (110) resulting in trillings of pseudo-hexagonal 
form. A specimen in the Museum collection furnished ciystals of 
tlu) first habit, while Mr. W. F. Petteixi obligingly lent some 
4^xamples of tlie other. An interesting feature is that the flat 
pseudo-hexagonal tables of the second habit are invariably con- 
taminatt^d with chromate of lead, doubtless in the form of croco- 
isite, which imparts to them a canary-yellow colour with occasional 
patches of red. The occurrence is well described by Mr. Petterd.^*’ 

This attractive variety [habit ii.] of a common species 
is, so far as known, confined to the Magnet Mini^, in the upper 
workings of which it is, although local, fairly abundant. It 
occurs in fractures and vughs in the gossan zone, hut in bunches 
and sparsely attached as beautiful little crystals, generally in 
close association with crocoisite, but never so far as observation 
lias gone intermixed with the nonnal form [of cerussite]; 
although this is somewhat abundant in its usual adamantine 
cliaracteiistic habit, often showing remarkably perfect develop¬ 
ment in stellar and cruciform triplet crystals.” 

If obit i. (PI. xx., fig. 1.) The two ciystals measured were 
<jssentially similar, being elongated along the vertical axis and 
tabular on the b (010) pinacoid. Tlie same forms are present in 
both, namely e (001), a (100), h (010), vn (110), r (130), i (021), 
X (102), and (111). In the figure the breadth along the a axis 
is somewhat exaggerated, and the three individuals are drawn in 
equi-poise, though really only one is well-formed, tht' other two 
being quite suboidinate. All the forms except b are it;lati\ ely 
narrow and the prism zone is much striated and interrupted. 
Of the three individuals forming the trilling, T. is placed in the 
conventional position, while II. and III. are twinned on the faces 
(110) and (110), respectively, of I. Thus the fact^s m and pare 
coplanar with m and p, while w andp are coplanar with 
and p"\ and similarly at the other end of the a axis of I. but IT. 
and III. have only one coplanar face, namely, the lms(i c. The 
figure is similar ,to the well-known drawing by Schrauf”, but the 


Petterd—>Bept; Secy. Mines Thb., 1908 (1904),*pp. 76-77. 

“ Schrauf—Tschermak's Mineral. Mittheil.. 1878, Heft iii., pp. 208-212, 
PL iii., fig. 2. 
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Magnet ininei'al luis tlircie more foims. The table of angles below 
gives tli(* iru‘a.sur(^cl and calculated values for I. and also the 
observed angles Ix'longing to forms on JJ. and III., as, owing to 
the small siw* and impfui'ect development of the crystals, on the 
goniomt^tei- it was impossible to distinguish the r('flections belong¬ 
ing to the s^neral individuals, and it was mainly from the angular 
measurements that th(‘ twinning striictun* was deduced. 
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Ilahit ii* (PI. xx. fig. 2). The crystals with this habit differ 
from the others mainly in having a large basal plane, and in being 
greatly shoitened along the vertical axis, the I'esult being flat 
tables approaching the hexagonal form. That they are trillings 
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is at once apparent from the i*eentrant an/i^les on the edges, and 
the three systc‘iiiM of striations on the basal planf% which are well 
seen under tfie microscope, crossing at angles of approximately 
60*^, and running paralh^l to the brachy-axis of each individual. 
Crystals of a similai* habit have already l)een observed in aragon¬ 
ite, but prismatic^ crystals setini more common with cerussite. 
One lot of isolated crystals of a pronounced yellowish colour 
av(»rage (i nmi. in diann^ter. A few smallei- crystals measuring 
about 1 mm. in diameter, translucent, and of a much paler colour 
were obtaiiUHl iniplantcid on the matrix. Thesti latter supplied the 
best measurpments on the gonionu^ter. The most prominent face 
after the basal }>lan(^ is tlu^ )>yramid o (112); only one doubtful 
angle couhl lie i(»ferr(*d to the prism /•, which is accordingly 
not piiUtchI in the figure*. I'he fonns recognised are c (001), a 
(100), b (010), m. (110), /: (021), k (()n),;> (111), (112). The 

drawing suggests Laspeyre’s figure of aragonite from Obeu'stein, 
only our crystal has moi e- fomis, and is drawn in id(?al symmetry. 
The mcviisured agi*ee well with the tlu^oretical angles. 

PI. XX., fig. is a. shu‘(!ographic projiiction showing all the 
forms r(*(M>gnised on Magnet cerussite and the piincipal zones. 

ZIRCON. 

Glen Innks, New South ^yALES. 

Ml*. I). A. Porter has been kind enough to lend me for descrip¬ 
tion some eaystals of zircon from Glen limes and Inverell, both in 
the Now England district of New South Wal(?s. In a papcir read 
before the Royal Society of New South Wales, Mr. Porter gives 
ail exhaustive description of the occurrence of zircon in this 
district.^'^ “ In tlu^ Tnv(u*ell District zircons are found in many 
places over a large* area, chiefly of basaltic country, forming the 
watershed of the Macintyre River on the northern side, and 
extending from N. to E.S.E. from Inverell. They occur princi¬ 
pally in the beds of streams, or scattered over low sloping ridges, 
and in the b(*ds of clay and boulders, which form raised beaches 

along the cree^k sides in many of the localities.Th(* 

zircons from these several localities mentioned, are usually more 
or less broken or clt^aved, and very much worn and smoothed, but 
(xxjasionally in fairly p<n*fect crystals, of which figures 1 and 2 are 
representations. ’ Glen limes and Inverell are about thirty miles 
apart and we may take it that the zircon found at both places is 
similar in origin. 

Porter—Joum, Boy, Soc. N, S, Wales, xxii., 1888 (1889), pp. 82-88, 
pi. 1., figs. 1,2. 
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One good, doubly-terminated crystal from Glen Inni^s (PI. xx., 
fig. 4) was measui*^ on the goniometer. It is slightly worn and 
broken, and very intigularly developed as is usual with zircon, 
but the reflections are fairly good. The forms present are m (110), 
p (111), (221), (331) and x (131), the largest faces 

belonging to w, and x ; the forms u and v are small, 

u having only two faces present, while v has but one. The 
crystals vary from clear, colourless to dark I’ed by transmitted 
light. The measured and calculated angles are tabulated below. 




Measured. 

(Calculated. 

Errtjr. 

jporm. 


P 



0 

P 

m 

110 

O ' 

44 .56 

O ' 

90 ]3 

e 1 

45 0 

o / 

90 0 

1 

4 

/ 

13 

P 

111 

45 1 

42 5 

45 0 

42 9 

1 

4 

V 

221 

45 35 

60 54 

45 0 

61 5 

35 

11 

u 

331 

45 3 

69 53 

45 0 

69 -17 


6 

X 

131 

18 18 

63 41 

18 26 

63 43 


1 



8p. g. 4*64. 

Inveuell, New South AValkh. 




Out of a collection from this locality *s(mt me by Mr. Porter only 
•one crystal was sufficituitly good for measurement on tlie gonio¬ 
meter. It is doubly terminated, most iriegular in de^'('lopment, 
and the faces are polished and slightly roundtjd, giving only 
blurrtHl reflections. It shows only the forms m (110), (111) and 

(131), of whidi m. is small (PI. xx., fig. 5). 8p. g. 4‘6G. 

Boat Harbour, near Table Cape, Tasmania.^ ' 

I am indebted to Mr. W. F. Petterd for some crystals of zircon 
from the above locality, as well as for notes on their occurrence. 
They are not found in sitn^ but as wattirwom fragments. Mi*. 
Petterd is of opinion that the mineral is a product of coi[itact 
metamorphism in granite country. The zircon is accompanied by 
blue sapphires, menaccanite and other detrital minerals. One 
fairly well developed, doubly terminated crystal was determined 
(PI. XX., fig. 6). The forms present are a (100), m (UO), p 


Petterd—Min. Ta'^inania, 1893, p. 72. 
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(111), (221), u (331) and x (131) of which a and p predomi¬ 

nate. The crystal is dark-red in colour and shows a striated area 
in one part. All the forms are present with the full complement 
of faces excrept u which has but two. The crystal measures a^ 
proximately 10 mm. in diameter. Below are the mean co-ordi¬ 
nate angles obtained. Sp. g. 4*57. 


Form. 


Meajiured. 


Calculated. 

Error. 




P 


i 




o 

/ 

o 

/ 

m 

HI 

c* 

/ 

/ 

/ 

a 




2 

90 

1 

0 

0 

90 

0 

2 

1 

m. 


110 

45 

0 

90 

2 

45 

0 

90 

0 

0 

2 

P 


111 

44 

59 

42 

9 

45 

0 

42 

9 

1 

0 

V 


221 

44 

56 

61 

5 

45 

0 

61 

5 

4 

0 

n 


331 

45 

2 

69 

43 

45 

0 

69 

47 

2 

4 

X. 


131 

18 

26 

63 

43 

18 

26 

63 

43 

0 

0 


1 wish to (jxpress my obligation tt> Mr. W. F. Petterd and Mr. 
D. A. Porter for the loan of specimens and for information freely 
given ; also to Professor T. W. F. David for kindly affording me 
an opportunity for study in the Geological Department of the 
University. 


Note.— While this paper was passing through the press I have 
learnt that M. A. Lacroix has alre^y described crystals of 
angles!te from the Mine Meretrice, New Caledonia, in a “ Note 
preliminaire sur les mineraux des mines de la valine du Diahot 
(Nouvelle-Caledonie).”^^ The author promises a further descrip¬ 
tion in his Min^ralogifi de la France el de ses Colonies^ but T have 
not been able to ref(?i* to the latei* work. 


Lacroix-—Soc. Fr. de Min., xvii.. 1894, p. 61. 





ON A LARGE EXAMPLE of MEGALATBACTUS 
ARIJANUS, L. 

By Charles Hedley, Conchologist. 

(Plates xxi.-xxii., and fig. 24). 

Since the appearance of Mr. H. L. Kesteven’s article' on the 
structui'e of Megalatractus a7niami8, further notes and information 
have been accumulated on the subject by the writer. The size 
attained by this gigantic shell does not seem to be generally 
appreciated. It is quoted by Beshayes'* as “ longueur 3 pouces, 
11 lignes.” The latest monographer, Tryon,® gives the length as 
from 8-12 incht*s. It appears to be the largest rec(?nt Gasteropod. 
So far as I am aware, no illustration of the adult sh(41 has 
appeared. 

Th<? Trustees have lately received from Mr. P. G. Black a 
magnificent specimem which that gentleman procured in Toitos 
Strait, and which is figured on the accompanying plate (PI. 
xxi.). The subject of this note weighs ten pounds twelve ounces, 
the breadth is ten and a half inches, and the length one foot ten 
and three-quarter inches. As usual in the adult state, tlie apex 
is dec(jllated; by comparison Avith younger examples it is esti¬ 
mated that in the individual figured the styliform embryo and 
two and a half succeeding whorls have been removed, curtailing 
the total length by three-quarters of an inch. Seven whorls now 
remain. In the young shells the keel bears projecting nodules, 
but in the adult it is smooth. 

The original figure of this species by Rumphius,^ upon which 
Linne founded the species,® and from which he derived the name 
and locality, is reversed. That this was done by error of the 
engraver and not intentionally is shown by the fact that the 
remaining figures of Septa ti'itonTSy Linn., &c., upon the same 
plate are also reversed. This unfortunate mistake evidently 
caused Linne to confound this shell with the American Ftdgv/r 
caricay Gmelin, which is really a sinistral shell. 

' Kesteven—Austr. Mus. Mem., ir., 1904, pp. 410>449. 

^ Desbayes^Anim. s. Vert., 2nd. ed., ix., 1843, p. 450. 

® Tryon—Man. Conch., iii., 1881, p. 62. 

* BnmphiuB—D Amboinsohe Bariteikamer, 1741, p. 93, pi. xzviil., fig.A. 

® Linneens—Syst. Nat., 10th. ed., 1768, p. 763. 
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According to Brauer,® the Mnrex gUfas of Born is a synonym 
of this species. 

Buccinum incimm of Martyii is usually consid(»red to belong 
here also. The locality he gave has been noted as erroneous by 
E. A. Smith.* 

The islanders of Torres Strait employed this shell in their 
ceremonies. Prof. A. 0. Haddon” has described and tigui'ed its 
use in the “zogo,'’or sacred ground of Murray Island. Tn a 
drawing by Prof. T. H. Huxley/*’ the species is shown mounted 
on a funeral sci*een at Mt. Ernest, Torres Strait. 

When visiting Bentinck Island, Gulf of Cai*peiit4iria, in dune, 
1903, as the guest of Dr. W. E. Both, I gatliored a specimen 
(PI. xxii.) eighteen inches in length which the aborigines had 
employed for carrying water. To facilitate transport, a hole had 
been knocked in tln^ \ entral surface at the margin of the inneii* 
lip, in which the thumb was inserted whilt*. the fingers grasped 
the columella. 

Dr. Both notes’^’ that at Mapoon, Cape York Peninsula, where 
it is called “ pandari,” the natives eat the mollusc^ and manufac¬ 
ture the shell into nose-pins and wat(*r-vessels. 

I am indebted to Mr. A. Morton for permission to notice hei*e 
an interesting specimen preserved in tlu» 

Tasmanian Museum. A shell (fig. ’24) 
about nine inches in length was per¬ 
forated in the back of the penultimate 
whorl, and had Ix^en used as a trumpet 
by the Papuans. It was (^ollecttd on the 
Jly River, British New Guinea, by the 
late Rev. Jamt'S Chalmers. 

The furthest point to which 1 have 
traced the species to the south-west is 
Rest Bay, Exmouth Gulf, W.A., where 
Admiral P. P. King observed^* “ a buc- 
cinum of immense size” upon the beach. 

On Darnley Island it appe">ars, from an 
observation b}^ Jukes, to bo known as 

mal>aer,”^- 

• Brauer—Sitzb. K. K. Akad. Wise. Wien, Ixxvii., 1, 1878, p. 171. 

’ Smith—Proc. Zool. Soc., 3890, p. 317. 

* Haddon—Head-Hunters, Black, White, and Brown, 1901, p, 54,pi. vii. 

® Macsfillivray—Voy. ** Eattleenake,'* ii., 1862, p. 37, pi. ii. 

Both*—North Queensland Ethnography, Bull, lii., 1901, p. 18; 
vii., 1904, 3, fig. 203. 

King—Survey Coasts Australia, i., 1827, p. 26. 

» Jukes—Voy. "Ply,*’ i., 1847, p. 189; ii., p. 286. 



Pig. 24. 

Megaiatractuft tnutamift. 
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When alive the shell is entirely covered by a dense buff epi¬ 
dermis, which peels off dry specimens. An example of the 
animal which I purchased at Mapoon, from an aboriginal who 
proposed to eat it, served my friend Mr. H. L. Kesteven as a 
subject for anatomical study.*** 

In previous articles I have discussed the synonomy and egg 
capsules of the species.** 

Add, — Since the above has been in print the South-western 
range has been extended by the receipt from Mr. J. M. Sheridan 
of an egg-case of M, mruanua^ collected on Carnac Island, seven 
miles ^uth~west of Fremantle, W.A. The eastern-most record 
is a dead shell I observed on the beach at Masthead Island, 
Capricorn Group, Queensland. 


KeBteven—Austr. Mus. Mem., iv., 8, 1904. 

Hedley—Proo. Linn. Soc. N.S. Wales, xxv., 1900, pp. 98 and 508, pi. 
XXV., f. 18. 



NOTES ON AUSTRALIAN SIPHONAPTERA. 


By W. J. Rainbow, F.L.S., F.E.S., Entomologist. 

(Plate xxiii, and figs. 25>29). 

Family RHYNCHOPRIONID^. 

Genus Echidnophaga, Olliff, 

Only oiH* .species of this genus is known, namely E. ambulans^ 
Ollifl* This extraordinary flea was obtained from a Porcupine? 
Ant Eateu*— ( Tachyglossus acnleatus^ Shaw = Echidna hysfrix). 
Ollift* in his paper “ De.scrjption of a New Aphanipterous Insect 
from N<*w South Wales,” says that it “was found in large 
numlx'rs on a Porcupine Ant Eater (Echidna hystrix) which was 
re(‘(*nt]y aflded to the collection of the Au.stralian Museum.”^ As 
a matter of fa(;t T only know of three .specimens, and these an' in 
our cabinet. They are probably the only .specimens in any col¬ 
lection. Oui' specimens are mounted on one slide and labelled 
“ Echidnophtf/ja ambulatis, OllifF, on Echidna hystrix^ N.S.W. 
Type.’ 


EciIIDNOPHA(fA AM BULANS, Olliff, 

(Plate xxiii, and figs. 25, 26). 

This insect was described by the late Mr. A. S. Olliff in the 
paper referred to above, but it was not figured. An examination 
and study of the type .spe(;imenB reveal the fact that some 
corrections and amplifications (aided by figures) to the original 
description are necc'ssary. The description Ixdow should therefore 
b(‘ read in conjunction with Olliffs. In this species the body is 
globose, smooth, free from hairs and bristles except in the region 
of the genital aperture. 

Antenna* capitate, thi'ee-jointed (not four-jointf?d as .stated by 
Olliff). Eyes prominent. Cajmt convex above. On the dorsal 
line, the pro-thorax is very short; the meta- and mesa-thorax are 
longer and of equal length to each other. 


1 Olliff—Proc. Linn. Soc. N. S. Wales. { 2 ), i., 1886, p. 172. 
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Leya ,—llathfer long; femora smooth, 
and fumislied with two moderately long 
apical spines or bristles; each tibia is 
notched on the upper surfac?e, but tliis 
character is not constant in point of num¬ 
ber of notches, one of the types having 
two notches and another three ; from 
each notch two long bristles project; 
apical extremities brotid and furnished 
with six long bristles ; tarsal claws (ex¬ 
ceedingly long, smooth. 

-Glol^)8e, convex. Of the 
three typi^ specimens the posttuior ex¬ 
tremity of the abdomen in two of them 
is rounded (PL xxiii., fig. 1), and the 
genital aperture is not \ isi))le ; in the 
'Ecli'UJnophaya ambulans. example the poshu'ior tergite is ex¬ 

cavated ; and the genital aperture distinct (figs. 25, 2G). 

Ohs ,—This species has aroused much in¬ 
terest amongst students who have devoted 
special attention to the KSiphonaptra, and it 
has generally been regarded as ^‘practi¬ 
cally unknown.” Some correspondence 
has recently passed between Mr. Carl 
Baker and mystdf in j espect of this species, 
in the courses of whicli I have supplied 
that gentleman with rough sketches of thc> 
type. This with a view to settling the 
((xact systi^matic position of E, cnnhuhittH. 

In acknowledging my communication and 
sketches Mr. Baker says :—“ The sketclies 
wei*e of the utnujst service to me foi- one 
thing at least. They enabled mt* to d(‘- 
finitely place Echidnojyhaya in its proper 
family. Its greatly shortened thoracic 
segments proclaim it of the Hhyncho- 
prioiiidae (8arcopsyllid«e), unmistakeably. 

ft is very near to the common chicken (Argopsylla yallinacea) 
and indeed T very much suspect that it may belong to the same 
genus.*^ 

Family^ PULICID^E. 

Gemis Ceratophyllus, Curtis. 

8ome time ago I published a short paper entith^d “Notes on 
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Fleas Parasitic on the Tiger Cat;”* in which I pointed out that 
the form described by 8kuse as the male of liis Htephanocirans 
diMyuri'^ was referable to another genus, and that in all pro¬ 
bability it was Fulex fasciatuH^ Bose. In arriving at this con¬ 
clusion I was guided by Carl Baker’s “ Preliminary Studies in 
Aphaniptera,”* the only work at that time accessible to me. It 
now appears that the form is distinct from F. fa»ciainiSj and that 
it is a species of the genus CeraUrphyllvs^ Curtis. The Hon. N. 
C. Rothschild, commenting upon this species as described and 
figured by 8kuse remarks : “ One of the species, of which Skuse 
possessed both sexes is probably the one described by us undej* 
the name of Ceratophyllns hilHF* Unfortunately the figure of 
the Cerato]}hyllus (male) on Skuse’s plate is not a good one. 
The clasper is not definecl, and the finger instead of being sickle- 
shaped stands prominently out like a big tubei’cle or horn-like 
process. 

C. him is describt^d and figured by llotlischild in his charac- 
Uiristically thorough manner,® and with this work I havc^ carefully 
compared Skuse’s types of his so-called male iSte/jhanocirem, The 
result of this study has convinced me that they are distinct from 
the male and female of llothchild’s species, C\ kilUy and as they 
also appeal* distinct from oth<»r known forms, I herewith append 
a description, naming the species in honour of the Hon. N. C. 
Rothschild who has done such admirable work in connection with 
the Siphonaptera, 


CeRATOPHYLLUS HOTHSCIIILDI, Hjt . nor . 

(Figs. l>7, 21).) 

2 Caput, -llie front of the head Ix^ars a row of six lim' 
bristles lK^twe<=;n the antennal groove and the maxillai*y palpus ; 
immediately l^elow this there are a numlxu* of fine hairs scattered 
irrtjgularly over the side of the liead ; again, below the i*ow 
referred to above, but situated towards the front, there arti two 
pairs of long fine bristles, one pair being below tlie other ; below 
these again, there is a larger and .stronger bristh^ than the for(^ 
going. The hinder part of the head bears three rows of bristles ; 


Bainbow—Rec. Austr. Mus., v., 1903, pp. 53-56. 
s Skuse—Rec. Austr. Mus., ii., 1893, p. 78, pi. xvii. 

^ Rothschild—But. Monthly Mag., (2), xvi., 1006, p. 60. 

*' Rothschild—Novit. ZooL, xi. 1904, pp. 622^, pi. xi., figj. 43, 41* 
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the sub-apical row extending from the antennal groove to the* 
vertex, is oblique, and is composed of six, of which the first four 
are of equal length or nearly so, and the other two distinctly 
smaller, the sixth being shoi'ter than the fifth ; in the second row 
there are five bristles, of which the first two are very long, the 
third somewhat shorter, and the foui*th and fifth much smaller 
still; the third row fringes the basal angle of the head, and 
consists of five; the bristle nearest the antennal ^ groove is not 
only the longest of the seri('s, but is widely separated from its 
nearest neighbour ; of the otliers constituting the third or posteiior 
' row, the three median bristles are of equal length, or nearly so, 
and the fifth is much the smallest; below th(* antennal groove, 
and immediately before the first of the basal row of bristles, 
there is an irregular group of short, stifl' hairs or bristles, and 
again Ixitween the first and second bristles, a row of three short, 
fine hairs. In front of the antennal groove 
there are two long bristle‘s placed one' beneath 
the other, though somewhat widely apart. Tlie 
first row of six fine bristles in front of the 
head is divided into two scuies of throti each by 
the interception of two short but exceedingly 
robust horn-like bristles, of whicdi the anterior 
(»ne is not only much the longest, but gently 
curved (fig. 3). The second segment of tlie 
maxillarly pulpus is longc^r tlian the fourth, and 
the rostrum reaches beyond tlu* end of the fon^ 
coxa. Apical extremity's of tlie fii'st and second 
joints of the antenme are fiinged with a row of 
short stiff black hairs or bristles. 

Th(muic ,—The pro-notum has a comb of about 18 t('eth, and 
two rows of bristltis, those of the posterior row being much the 
longest, widely separated from each other individually, and over¬ 
lapping the comb; there are also a numbei* of short fine hairs 
scathired over the surface. The meso-notum has three recurved 
rows of bristles and a few fine, scattered hairs; the bristles con¬ 
stituting the posteiior row are much the longest, and those of the 
anterior row much the shoiliest; the meso-thoracical epimerum 
has two vertical though somewhat oblique rows of two bristles 
each, and beyond these one single bristle, all of which are very 
long; besides these there are a few shorter ones present. Tlie 
meta-notum is also provided with a few scattei*ed fine bail's, and 
three rows of bristles similar to those on the mesa-notum ; the 
meta-thorocncal epimerum has two pail's of long and a few short, 
fine bristles. 



Fiif. 27. 
CemiophifUmt 
roihHchildi. 
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Abdomen ^—^The first abdominal tergite bears three rows of 
biistles and a few short hairs in front; the bristles constituting 
the posterior row are very long, those of the median tow are 
individually about one-half the length of their jM)sterior neigh¬ 
bours, and double the length of those of the anterior row. 
Tergites 2 to 4 have each one row of extremely long bristles, and 
another in which each individual is about one-half the length of 
the latter; each of thest' tergites luis, in addition, a few fine 
hairs. Tergite 5 has only one tow of bristles (each individual of 
which is very long) and a few short hairs, whilst tergite 6 has 
three slightly lecurved rows, the first of which consists of four very 
short bristles, the, second, ten, about twice the length of the latter, 
and the posterior row, twelve exceedingly long bristles. Tergite 7 
has three rows of four, six, and eight respectively, and a few fine 
hairs ; there are also two pairs of long 
and heavy bristles seated at the apex, 
and of these each outer one is longer 
than its inner neighbour. The pos¬ 
terior tergite has four short heavy 
bristles, and a number of long and 
short fine hairs. On sternite 1, there 
is one long bristle on each side, and 
no lateral ones, whilst in respect of 
the others there is on each a ventral 
patch of bristles, of which the pos¬ 
terior ones are much the longest and 
strongest. Pygidium much deeper 
than wide, and clothed with long 
coarse bristles and fine hairs (fig. 28). 

Le(/ti, —Long. Foi’e coxa furnished 
with long strong bristles and short, 
fine hairs. Median coxa smooth on 
the upper angle and outer side", 
lower angle clothed in its entire length with short hairs 
or bristles which are exceedingly fine at the base, but become 
gradually stTOnger towards the apex, which is completely 
encircled by them. The hind coxa is also smooth on the upper 
angle ; the outer side is smooth at the base, and for about one- 
half its length, from whence it is moderately hairy, and pTOvided 
with bristles which become gradually stronger towai*ds the apex ; 
lower Migle clothed with short fine hains at the base, but becoming 
gradually stronger towaixls the apex which is encircled with fine 
hairs and coarse bristles. The fore femur has a number of shorter 
and longer fine hairs scatt^^red over its outer surface, and one very 
long bristle on its inner angle near the apex. The median femur 



Pig. 28. 

Ceratophyllm rothschildi. 
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has the inner angle furnished with short stiff hairs, and the outer 
side smooth, except Ht the apex where there are three moderately 
long bristles ; lower angle smooth also, except at apex where there 
am two moderately long bristles, and a few short fine hairs. 
Posterior femur has its inner angle similarly clothed to the fore¬ 
going, but its lateral apical extremity is furnished with six 
moderately strong bristles ; outer angle smooth. The fore tibia 
has six notches on its upper angle, from each of which a pair of 
stout bristles proceeds, the upper one of each pair being the 
longest; in addition to these there are on the outer side, and near 
the notched angle, two l ows of strong hairs, the lower ones being 
somewhat the longest; lower angle smooth, but furnished at the 
apex, on the outer angle, with a pair of stout biistles. Median 
tibia has also six notches on its upper angle, and is similarly 
clothed with bristles and hairs to the foregoing ; the fiuter side 
is also similar to that of the fore tibia, but its lower angle is 
clothed with fimi hairs ; apex as in fore tibia. Th(^ posterior tibia 
has seven notches on its upper angle, from each of which a pair 
of stout spincjs proceeds; of these the first pair is very short, 
otherwise the clothing and armature an^ similar to the median 
tibia. Of the first and second tarsi, the fouith joint is much the 
shortest, and the fifth the longest; all the joints are clothed with 
fine haii's and a few stout bristles; the fifth joint of the first and 
second tarsi have each four pairs of bristles on the under side. 
Of the posterior tai’si, the first joint is much the longest, and the 
fourth much the shortest; the second joint is longer than the 
third, and the latter rather longer than tht^ fifth; all the joints 
of the posterior tarsi bear a number of lateral bristles, between 
which there is, both on the upper and undei' sides, two rows of 
stiff hairs. 

(J Caput —The front bears a row of seven fine bristles between 
the antennal groove and the maxillary palpus; below this thei’e 
are a number of smaller hairs scattered over the side of the head. 
Again, below this row there are two long bristles, and further 
down two more placed closely together. The subapical row forms 
a complete series, being, unlike that of the female, not interrupted 
by short, hom-like bristles. The hinder pari of the head bears 
two oblique rows of bristles, those of the second row being much 
the longer; below the latter row there is another series of 
bristles, which form an uneven row and follow the posterior 
angle of the head. Rostrum rather shorter than that of the 
female. 


Thorax ,—Similar to female. 



NOTES ON AUSTKALIAN SlPHONAiTEKA—UAINBOW. 


107 


Abdomen. —Similar in vestiture to 
female. In the modified segments the 
clasper is produced into leather a long 
process, beaiing one long bristle, and a 
few short hairs scattered over the sides. 
The finger is scythe-shaped, moder¬ 
ately long, pointed at apex, and 
furnished with a few moderately stiff 
bnstles and short fine hairs. Sternite 
9 broad, not divided ventrally, and 
having the apex densely cloth^ with 
long fine hairs, and long stout bristles. 
Spiral of penis consists of two coils 
(fig. :i9). 

Leija ,—Similar to female. 

llah. —New South Wales. Host, Dasyurus maculatus, Kerr. I 
have also collected this species from the body of a tiger, Felis 
tigriM, Linn., whicli died in the Zoological Gardens, Sydney. 

Family CTKNOPSYLLIl)^:. 

Ganns Stkphaxocikcus, JSknsf \ 

It is interesting to note that although up to 1903, three 
additional species of Staphanocirxns had been d(‘sciibed by tlie 
Hon. N. C. Rothschild, all, including Skuse^s sj^ecies, were only 
known to us by female examples. Rothschild has, * however, 
further extended our knowledge of the species constituting the 
genus, and has during the present year described not only the 
male of S, dasyuri, Skus(^, but also the male and female of S. 
simsoniy Roths." 

All Rothschild’s material was obtttined fron» Launceston, 
Tasmania, the hosts being for dasynrl : Mus vehUinus^ Thomas, 
a Tasmanian Native Rat; Peremeles yimniy Gray, Striped 
Bandicoot; and Dottynnis mnculatusy Kerr, Tiger Cat. S. 
simsoni was obtained from ^1/. r>elntittns and D. mactdatH'S. 

We thus now know of five spiicies of this inteixisting genus, 
namely:— 

S. dasynrl, Skuse—Rec. Austr. Mus., ii., 1893, p. 78, pi, 
xvii., figs. 2, 2a, 26, 2c, 2g?, 2c. 

„ Baker—Canadian Entomologist, xxvii., 1896, 

p. 63. 



CerafophylluH rothHchili. 


^ Bothsckild—£ot. Monthly Mag., xvi., 1005, pp. 61-62, pi. i. 
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S. das^'itriy Skuse—Rec. Austr. Mus., iL, 1896, p. 110. 

„ Rainbow—Rec. Austr. Mus., v., 1903, pp. 53-55. 

„ Baker—Proc. U. S. Nat. Mus., xxvii., 1904, 

pp. 430-431. 

„ Rothschild—Ent. Monthly Mag., xvi., 1905, 

pp. 60-61, pi. 1., figs. 1, 4. 

f/ah.- New Houth Wales, and Tjaunceston, Tasmania. 

Hiarsj Rothschild—Novit. ZooL, v., 1898, p. 544, 
pi. xvi., fig. 11. 

„ Raker—Proc. U. 8. Nat. Mus., xxvii., 1904 

p. 431. 

Hab.— Argentina. 

S. thomani^ Rothschild —Novit. Zool., x., 1903, pp. 318-319, 
pi. ix., figs. 4, 5. 

Hah, -Rarrow Island, N. W. Australia. Host MnsfercuHnnSy 
Tlioinas. 


S, R/Othschild ~/vOc. city p. 319, pi xL, figs. 6,7. 

Paraguay (near Hapucay). 

A simsoniy Rothschild—Ent. Monthly Mag., xvi., 1905, 
pp. 61-62, figs. 2, 3. 

//a6.—Launceston, Tasmania. 


In his generic diagnosis, Skuse says:—“Antenna? capitate, four- 
jointed.’^ In respect of this Baker I’emarks : “ The matter of 
four-jointed antennse must certainly be re-examined. If such a 
character is presented, then this species must be made the type 
of a new family differing from all other fieas. But in tlie 
description of the apparently congeneric J^tephanocirous marsy 
Rothschild says nothing about four-jointed antennae, and his 
drawing does not show four' joints.”* The point raised is an 
important one, and a careful examination of the types discloses 
the fact that the antennae are normal— three-jointed. 


^ SkasE—Bee. Austr. Mue., ii., 1893, p. 78. 

Bakei—Proc. U. 8. Nat. Mus., xxvii., 1904, p. 4;U. 
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GenuH CTENOPSYLI.U8, Kol, 

Among some fleas forwarded tn Mr. Carl Baker, of wliich 
duplicates are in the Museum ccdlection, thei*e wore specimens of C. 
mtvsculif Duges. These were from Brisbane and Bunt^niin—localties 
which constitute a new i^ecord for this species ; indeed, according 
toj Mr. Baker, who has made a specialty of the Siphonaptera, 
this is the first recorded appearance of this sjjecies in Australia. 
They were coll(ict(*d fi*om rats. 



THK OSTEOLOGY op tiik NEW GUINEA TURTLE 
(Carrttoohrlys iNscTMiPTA» Ramsoy). 

Hy EnoAR H. Waitk, K.L.S., Zfx>lo^jfisi. 

(Pla,t.f‘N xxiv.-xxvii., hikI 3()-.‘{2). 

Since first (Jesci-ilxxl by Dr. E. P. liamsiiy in 188G,^ the New 
Guinea turtle, CarettochMys htneit/ytiu lias excib'ci eoijsidc.u’abh^ 
interest and pixivolced much speeulatitm as to its systematic 
position. 

Hitfierto tlu* spf'cies, wbicb a.s fai* as ascei*taiue(l is the sole 
living I’epreHentative of the genus ajid family, was known only 
from t/h(' typ<‘ aiul two imperhxd. skulls : tlu‘ latt(‘r described by 
Dr. G. A. Boulenger its oriuunents oi* charms attimhed to a 
dancing stick, from th<‘ Fly Kiveu-, Jiritish New (fuin(‘a.- 

In the account of the original s]H*cirn<ui no mention is made*! of 
the manner in w hich it >viis procurc'd. As th(* history of such an 
example will lx* t>f inictrest, 1 v^mtujv bi publish the following 
particulai*s from information kindly siippli(Hi by Mr. Waltei* M". 
Proggatt, F.L.S., Government Paitomolegist for New South 
Wales :— 

" The fresh-water turtle described bj* was one of two specimens 

obtained in the Strickland Kiver (the upper ri^ht imud branch of the Fly 
River), in the Geographical Society of Australasia’s Expedition to New 
Guinea in 1886. Captain Hy. C. Everill was in ohartire, and I was 
Entomolo^st and Assistant Zoologist, etc. There were large sand banks 
all along, but we saw no signs of these turtles in the lower parts of the 
river. Six of us took the whale boat up the last hundred miles after the 
' Bonito* stuck in the gravel, and as we towed the boat along the two 
turtles ran off the sand banks into shallow water and were caught. We 
ate the contents of both : a large number of eggs wore found inside them. 
It was evidently breeding time as some of the sand banks were covered 
with their tracks: though we hunted roimd at several camps we could 
not find any buried eggs. This was about the middle of October. 1886. 
Jas. H. Shaw and I caught the type one evening,^and I skinned and 
cleaned it.” 


’ Bamsay—Proc. Linn. Soc. N. S. Wales, (2), i., 1886, pp. 158-162, 
pis. iii.-vi. 

2 Boulenger—Proc. Zool. Soc., 1898, p. 861. 
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Portions of another example of CarettoehpltfH^ of unknown sex, 
just received by tlie Trustees, enable mo to supplement tlu‘ 
published accounts of its structure and also to correct errors in 
pi*eviou8 descriptions. 

The material consists of tlu^ head, with four cervical vertebrje 
attached, in spirits, and the carapace and plastron. The turth‘ 
was taken at the island of Kiwai (Kewai) at the mouth of the 
Fly River. It was caught at night with hcx)k and line by natives, 
and the portions not eaten or broken were obtained, and kindly 
forw^arded by the Rev. E. B. Riley. Captain Arthur J. Wyrill 
of the Jjondon Missionary Society’s S.S. ‘‘John Williams,’' 
obligingly bixiught tlie salvage to Sydney. 

The following is a description of the portions examineil : 

Head. —The^ anterioi* portion of the head is in perfect condition, 
but the hinder part abovc\ and the hyoids had been removed. 
The snout is perhaps the most remarkable feature of the head, it 
is much more prominent than would l)e inferred from the published 
figures of the type which was probably di iwl l)efor(‘ an (ixainination 
liad been made. The snout is a Hesby organ, its front and lateral 
aspects covered with tubercles and freely furrowed; it is inucli 
bent downwards and is prcxluced considerably Is^yond tlu^ margin 
of the jaw. Its front edge is truncated, pig-like, bcdng N iny deep 
and blunt: the wide nostrils are situattKl in its upper portion ; 

tlieii* ivlative position is 
shown in the accompanying 
sketch (fig. 30), five-sixths 
natural si/o. A valve-like 
proctess is developed within 
the nostril on the iniau* side. 
Ill the preserved t^xamplt' 
no trace of suturi's is visible 
in the large head shields, 
and those described by 
I bun say are, as indicated 
by Dr. (1. Baur, simply 
impressions of the bony 
sutures of the skull, !(► 
which the skin has moukhid 
itself in drying. The rugosities of the sui-faci^ which also imu^ely 
repeat the inequalities of the skull are not so pronounced in the 
preserved as in tlie dried exampk*. 

Skull .—The skull is moderately arched and of e\en contour. 
The orbits are sulicircular, larg(\ lat(?ral, and wideh' separated : 



Fig. 30. 
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-each is encircled by five bones, namely the maxillary, prefrontal, 
frontal, postfrontal, and jugal. The bony external nostril is very 
large, wider than deep, and is bounded by the single premaxillary, 
the maxillaries and prefrontals. The orbital margin of the post^ 
frontal is greater than that of the prefrontal, that of tlie frontal 
being smallest of the three. The suture between the postfrontal 
and parietal is shoi*ter than that between the postfrontal and 
frontal. The parietals, though laterally expanded, do not roof over 
the temporal regions, the fossce extending forward to the jx)st- 
frontrals : the latter bones ai’e separated from the squa- 
mosals by the quadrato-jugal. The maxillary is sutured with 
the quadrato-jugal below the jugal. The quadrate forms a 
complete frame t<^ the tympanum, tht* deep quadrato-jugal and 
squamosal just failing to meet above. The quadrat*? is not 
completely closed behind, and the poshu ior notch, though wide, is 
not deeply cleft; its lower suiface bears two articular fatjets. The 
aupraoccipital process is extensive and its inferioi* margin is 
laterally expanded forming a spoon-shaped plate whose width 
exceeds the greatest depth of the crest. The foramen magnum is 
an even oval, deeper than broad and is bounded by the supra- 
occipital and the exoccipitals. The elemcints are not apparent in 
the occipital condyle. The vomer is small and if naturally 
connected with the premaxillary, the slender process has been 
broken away. The prefrontals are eonneete?d with the vomer and 
palatines by a broad thin procem develojved from the j)refronttils, 
the sutures being close to the vomer and not to the loof of the 
snout; the lateral view through both i)rhits is thus, not as usual, 
but mainly through the palato-maxillaiy foramina. The palatines 
are large*, separatfid in front by the small V-shaped vomer, but 
extensively in contact on the mid-line. Tht? hasisphenoid is large, 
widest behind wlujre it is in contact with the hasioccipital; these 
bones are evenly sutured, the hrst-named not forming a shelf 
below the latt(jr. The ptmygoids are long and narrow, in contact, 
in front, with the maxillaries: they are wholly sopamUxl by tlu* 
hasisphenoid and are produced backwards to form the outer 
boundaries of the basioccipitals. At the side of the hasisphenoid 
each pterygoid develops a lateral process which is separate from 
the quadrate by a deep groove. Hie connection between the 
parietals and pterygoids is carried forward, below to the palatines, 
and above, to the suture l)etween the prefrontals and frentals. 
The lamella? thus formed broaden laterally in front and meet on 
the mid-line, and they run so close to the pi-efronto-palatine 
connection, before described, that it is not possible to pass an 
object as thin as a penknife blade, through the orbits, between 
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The mandible has the elemcmts distinct but no symphyseal 
suture is apparent in the adult; the coronoid and postarticular 
processes are well developed. The hyoids were removed by the 
natives and not recovere<l. Haur described the supraoccipital 
process as “ club-shaped,*^ this scarcely conveys an idea of the true 
form but it will doubtless be understood that the outline as seen 
from above oi* below only is intended; the whole process being 
formed of two lamellai at right angles to each other, a veHiciil 
crest and a basal lateral expansion. The question raised by this 
writer as to whether the pterygoids are completely st^parated by 
the basisphenoid or not, is now answered in the alHrmative. Baur 
also remarks that in the typt^ the fi*ontals are excluded from the 
orbits, 1 am not aware how this information was obtained, but in 
the specimen under examination, as above described and as also 
shown in the photograph (pi. xxvi.), the frontal forms a portion of 
the orbital lx)undaiy, though the smallest of any bone so doing. 
Another point raised is the condition of the premaxillary, this has 
already been determined by Boulenger to be a single ix)ne, and 
he also found that “ the pterygoids are not tumed up in front. 

Varte.brw, Th(^ cervical verttjbraa are comparativcdy short and 
do not possess transvei*se processes. Though but five of th(^ eight 
presumed cervical vertebiw were preserved, it would seem that 
the neck is short(*r than the combined dorsal vei’tebrai. 

Tlie first vertebra (axis) is biconcave and has all the elements 
united into a singlet bone, the postzygapophyses are long and 
widely spr(^a<i. 

I’he second vertebra (atlas) is convexo-concavt‘, and has the 
spinous process well developed. 

The third vertebra is also convexo-concave and, as usual, has no 
spinous process. 

The fourth vertebra, the charactei' of which has an important 
IxMiring on the chissificatioii of the order, has most unfortunately 
had the posttu'i<n* poition cut aw'ay, anteriorly its articulation is 
convex. 

The three following veitebree art^ absent, but the last cer\'ical, 
which may Ixi presumed to be the eighth, is doubly biconvex so 
that the articulation lx3twc*en the seventh and eighth cervicals 
and the latter and the first dorsal is of the ginglymoid type. 
The posterior articular sui’face of the <ughtli vertebra extends 
along the whole length of the curved portion and the dipping 
action is thus very considerable. The usual forwardly dii*ecte<l 
ventral keel is, in this species, replaced by a paii* of conical pro- 
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cesses. The genei'al foi*m of the eighth vei'tebra will be best 
eomprehended by I’eference to the figures depicting the lateral 
and ventral aspects (PI. xxvii., figs. 4a, 4c). 

The DORSAL vei*tebra3 are ten in number. The first is shorter 
than the second and ha« a depressed centrum with two concave 
articular surfaces in front, it bears a shoi*t rib connected with the 
second rib. The ventral aspect of this vertebra together with 
poi*tion of the carapace to which it is attached is shown in PI. 
xxvii., fig. 5c. 

The second to the seventh veittdine, inclusive, are long and 
strongly compressed but do not form a distinct ventral keel. 

Th<i eighth is rounded below, and the ninth bears on its anterior 
ventral sin*face a deep pit nearly as wide as the centrum itself. 

T'h <3 tenth v(u*tebra is shoit with a posttu ior condyle, the tenth 
rib is connected (lir(*ctly with tlu^ carapace and does not abut on 
to the precluding rib. 

The following free vertebiu* ari^ absent, but tlie nature of the 
parts remaining shows di'finitely that the pelvis is not anchylosed 
to the carapace and plastron. l>r. Hans Gadow*^ writes as though 
the pelvis was known : “the skeleton, notably the plastron, pelvis, 
and skuU, conform with the Pleurodirous type.” 

Carapiw. The carapace measures 430 mm. in length and 
330 mm. in brtiadth. r>uring, probably, immatui'e life, it 
receiv(‘d an injury, having apparently Ixsui crushed between the 
right anterior and left posterior aspects, resulting is distortion of 
th(* former and breaking of the latter, one of the marginal plates 
also being ci’ackid : these defects will be smi in PI. xxiv. and 
fig. 32. 



The posterior dorsal keel is extremely mai'kefl, much more so 
than in the type ; the relative contours are illustrated in the 

” Gadow—Cambridge Nat. Hist., viii.. Reptiles, 1901, p. 404. 
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accsompanying cHagrams, fig. 31 representing the type and fig. 32 
the specimen now describecl, which is smaller and possibly younger 
than the formei-. 



The neural plates are seven in number, but as the poshu ior on(^ 
is very small it may l)e that in earlier life an eighth even may be 
developed and afterwards lost by encroachment of the costals. 
Tli(^ relativt^ larger size and great€‘r nuinl>er of neurals in the 
younger specimen suggests that a median growth of the costals 
tiikes place with age ; for they are entirely separated by th() fifth, 
sixth, and s(wenth neurals, and the sutuies between the anterior 
pairs of costals is not moi*e than 3 mm., while in the type all the 
costals meet in the mid line and the sutures referred to lu^arly 
t^qual the length of the i'esj)ecti ve mmrals. The anterior marginals, 
of which there aie ten pairs, are separated by the hu’ge nuclial, 
and the posterioi* pair by the single pygo-marginal. 

The absenc(' of epidermal shields is >vel] illustrated in the 
liccompanying photographs, where the dark lines on the inner 
side of the carapace (PI. xxiv.) will Vx' seen to be coincident 
with the suturevs indicated on the dorsal surface. 

Plastron .—The plastron was originally descril)ed as formed of 
nine shields, but Ramsay remarked:—“ Tliere an^ two small 
portions cut away fi*om between the second and third plates and 
the marginals, so that it is impossible to say if these are extra 
plates or parts of the marginals.'^ . . , They “ an* probably 

only the curved-in portions of the. adjac(mt marginals.'’ lit^speet- 
ing the carapace and plastron Baur wrote “ Both hav^e b(*en 
figured by Ramsay, but thei'e was some doubt about the presence 

or absence of a mesoplastral element.The most 

interesting neWpoint to be noted in the plastron is the presence 
of a small distinct mesoplastral element. The structui'e of the 
plastron is best seen from the figure.” 
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With the actual specimen in hand Ramsay was unable to 
decide this point, and yet from the inspection of a photograph 
only, Baur definitely pronounced on the presence of a mesoplastron. 
His conclusions are quite wrong, there is no such plate; an 
incurvation of the marginal being responsible for the appearance 
in the illustration. My photograph, published on PI. xxiv., fig. 2, 
veiy clearly shows the exact condition. I may mention that the 
carapace and plastron have not been separated, and are illustrated 
in natural connection. Tlie sutures also have not been artificially 
emphasised- 

Diwpnsions :— 


Carapace 

-length 

430 iinii. 


breadtli 

330 „ 

Plastron - 

length 

320 „ 

jj 

breadth 

272 „ 

Skull- 

length 
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„ basal 

93-r, 

n 

width 

7r)-o .. 

V 

„ interorbital 

34-7 

1st Vertebra, length of centrum 

14-3 „ 

2nd 

,, 

27-2 


„ 

29-2 „ 

8tli 

,, 

lO-y „ 

1st Vertebra, width outside 



posterior zygapophyses... 

27-9 „ 

2nd „ 

M 

234) 

.'h-d 


26-1 

Hth „ 

JJ 

2C-0 

Dorsal VertebraW^j 

278-0 


In reading the proofs Dr. Ramsay overlookrHl sonu; vagari(‘s of 
the piinter. The genus is rendered as CaretkH^hdys^ but associated 
with the species it reads Carpttocchelyi<^ whih^ on the only other 
occasion on which the word is used it appears as Carretocibelys, 

The author of the spcicies I'eferwHl it to the family Trionychida^ 
and 8ugg('8ted that it formed a link between the river tortoises 
and the sea turtles. Tn raising the genus to family rank 
Boulenger a-ssuined that it w^as a Pleurodiran because, all then 
known Papuasian and Australian Chelonians belonged to that 
division. Characters of the neural bones, and plates on the fore 
limbs were also considered to point in that direction. Baur 
thoroughly reviewed the situation and rejected the Pleurodiran 
nature of the genus. He considered that the Carettochojydidie, 
to which he assigned both PsPAidotHonyx and CareMochelys ** came 
from a group of tortoises related to the stock frem which 









OSTEOLOQT OF THE NEW GUINEA TURTLE—^WAITE. 117 


Staurotypidse and Cinostemidee developed.” He also thought it 
probable that the Carettochelyidae are very close to the ancestors 
of the Trionychia, of which they are', only survivals.” When 
examing the two imperfect skulls, previously referred to, 
Boulenger found characters possessed only by Chelys^ among the 
Pleiirodira and by the Trionychidae. 

From the Pleurodira it is definitely excluded by the following 
characters :— 

Tlie neck is b(mt in a vertical and not in a lateral plane ; tlie 
cei'vical vertebrae do not possess transverse processes, and the 
aHiculation l^etween the centra of some of the posterior vei*tebrte 
is ginglymoid. The pelvis is not anchylostid to the carapace and 
plastron. 

Vaillant placed OarettocheXyn next to the Dermatemydida? in the 
sub-tribe Phaneroderinea of the Euchelonina. 

Carettochelys has considerable affinity with the Ciyptodira as 
defined by Boulenger; especially, as pointed out by Baur, with 
the families Bermatemydidee, Staurot 3 rpidse, and Kinosternidte. 
The difference as regards deep-seated characters may be expressed 
as that of the condition of the pterygoid lK)nes. In CarHtochelyH 
they are widely separated by the palatines, basisphenoid and 
basioccipital. In the cryptodiran chelonians, the p^rygoids art^ 
in contact on the mid-line. The cervico-dorsal articulation is 
cryptodiran, being, as 1 havii shown, Ix^tween the centra of the 
vertebrae, and not between the zygapophyses alone, as in tht^ 
Trionychoidea. On the other hand, the character of the pterygoids 
and premaxillary associates Carettochelys with the lattfu’ division. 

It would seem therefore that, fundamentally, the Cryptodirans 
imd the Tiionychoideans are related through Carettochelys and its 
fossil allies, and that the two divisions should not be separated, in 
a linear arrangement, by the Pleurodirans. The features of this 
reptile thus support the classification fidopted in recent revisions. 
Want of an acquaintance with fossil forms, the absence of 
specimens for comparison and the necessary literature, ctmipel m(^ 
to abstain from a discussion of this subject. I trust, however, 
that those who are qualified to weigh the facts adduced, will find 
the data and illustrations supplied, useful in the elucidation of an 
interesting problem. 

The whole characters of this Chelonian are not yet, by any 
means, perfectly known, and further material will lie necessary 
liefore the fourth and three succeeding vertebrae, the pelvis, and 
caudal vertebra can be described. We know nothing of the 
shoulder-girdle and limb bones, and the number of phalanges in 
the digits is still an uncertain quantity. 
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A few otlier points remain to he dealt with. Up to 1903 all 
the Chelonians recorded from New Guinea were Pleurodirans. In 
that year, however, I announced the occurrence of Felochdy» 
cantoris^ Gray, in New Guinea,^ and thus added a member of the 
Trionychoidea to the known fauna. 

Ramsay remarked that the head waS non-retractile, a statement 
doubted by Baur, and as I have shown incorrect. 

Til comparing Carettoch*fys with Puf'vdotrlotiyx, an affinity 
suggested by Boulenger, Baur iiottnl the diffierence in the number 
of the neural plates, six in the former, se\ en in the latter. Our 
example, howevei*, shows an agreement in this resjiect between 
the two genera. Xhe characters of the family as defined by this 
writer require emendation, the plastron in Carettovhelys being 
c omposed of nine elements only, the supposed inesoplastra being 
absent. 

This turtle was onginally describtid as an inhabitant of fi-esh 
water, but the occurrence of an example at the island of Kiwai 
shows that it is also an estuarine foini. The main outlet of the 
Fly River is twelve miles across, and Kiwai is a large island in 
the river about eight miles from the mouth. It supports two 
villages separated by a salt-water ciwk, but connected by a native 
bi’idge. Mr. Froggatt tells me that at Kiwai the water is 
absolutely salt, so that the turtle may not be confined to the Fly 
River or its tributaries, but occur also in other rivei's entering thc‘ 
Papuan Gulf. 

The following references may be added to the bibliography of 
the subject, since its publication in the paj>€*r first-named l^low. 

Baur, G.^—On the relations of Carettochdys, Ramsay. Amer. 
Nat., XXV., 1891, pp. 631-639, pi. xiv.-xvi. and Science, xvii.^ 
1891, p. 190. 

Vaillant, L.—Essai sur la Classification generale des cheloniens. 
Ann. Sci. Nat., (7), xvi., 1894, pp. 331-345. 

Boulengei*, G. A.—Remarks on two imperfect skulls of 
Carettochdys insculpta. Proc. Zool. ISoc., 1898, p. 851. 


* Waite—Rec. Aust. Mas., y., 1908, p. 50. 




OCCASIONAL NOTES. 


-:o:- 

III. WESTERN AUSTRALIAN PRAWNS and SPONGES. 

In the report of the Fishing Industry for Western Australia, 
referred to by Mr. Edgar R. Waite, Mr. Gale writes :—“I 
am pleased to be able to report that prawns in fairly large 
quantities were caught in this locality. The species discovered, 
Eupkmisia peMucida^ are very laige, some measuring as 
much as nine and three quarter inches fiom head to tail, and 
from a gastronomic standpoint are very excellent. They appear 
to exist in (juantities over a large area of ground, and 1 am firmly 
of opinion that a new industry will eventually be established in 
these waters.” 

A single large prawn was included in the colk^ction forwarded, 
and this I identify with De Haan. As this 

attains considerable size it is probable that the large? prawns 
mentioned are of this species. 

It is extremely improbable that they are correctly associated 
with the Schizopod Euphanaia ; E. prllucida, l>ana, being fully 
adult at 15 mm. {~ inch). 

The sponges obtained by the expedition are as follows, all 
except one being of commercial value 

Euspoiigia illawarra, Whiti?legge. 

Four examples of this valuable sponge were collected. Three 
(Nos. 3, 4, 6) from the beach at Shark Pay and one specim(?n 
washed ashore alive at Esperance. 

Ilippospo'ngia equina, Schmidt, mr. eianfica, Lendenfeld, is 
represented by three examples (Nos. 2, 8, 13). 

No. 2 is a beach-worn specimen. No. 8 was washed ashore at 
Shark Bay ; the size of this particular specimen is remarkabk*, it 
is stated to have lieen eight feet long, and three feet by one foot. 
No. 13 was obtained alive at Fremantle. This variety is identical 
with the sponge imported from Europe and usually sold by the 
chemists and druggists in Sydney. The majority of Australian 
specimens are much coarser in texture and not quite so tough as 
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the imported article. This may be due to many causes such as 
higher temperature, food supply, or strong currents. The 
American and West Indian sponges although identical with the 
Mediterranean variety are inferior, the texture being more open 
and somewhat wanting in toughness. 

JHppoapongia equina^ var, meandHniformis, Hyatt. (No. 5), 

This variety is rather coarse in general appearance, the fibres 
ai*e fine but distant from each other ; they are, however, exceed¬ 
ingly tough and elastic, two qualities which render this form of 
great commercial value. The specimen was obtained at Shark Bay. 

Ilipposponyia^ (No. 12). 

Tliis was obtained alive at Fremantle. It is possibly a form 
of U. canalicnlatay Lendenfeld, but it differs greatly from 
specimens in the Australian Museum, the texture is much finer 
and the surface is villose. This appearance may be due to the 
fact that the West Austi*alian example has b^ri macerated, 
whilst the Museum specimens have been dried in the fleshy 
condition. 

Thiyrecta meandHnay Lendenfeld, is probably No. 7 and is of no 
commei'cial value. Shark Bay, W.A. 


Thomas Whitelkggb. 




EXPLANATION OP PLATE VIII. 


Fig. 1. S^nodns tageneut, Waite. 

„ 2 . CgnoglotsushroadhwrtUt^Bii^, 

(Both two-thirds natural size.) 





EXPLANATION OP PLATE IX. 

Twa'pon hwmeralis, Ogilby. 
(Natural eise.) 






EXPLANATION OP PLATE X. 


Neaiifpvs ohliqwu*, Waite. 
(Natural size.) 




EXPLANATION OF PLATE XI. 


Pig. 1. Chmiodon assarivst Wait©. 
„ 2. Dipidust crecus, Waite. 
(Both natural eize.) 




EXPLANATION OP PLATE XII. 


H^ptypops microlepif, Gunt)ier. 

Fig. 1. Toang, fcwice natural size. 

„ 2. enlarged one-seventh. 

,, 3, Adult, five-eighths natural size. 




A. W. MtCUHOCM.tl.'l,, 
Austr. Muj>, 


EXPLANATION OF PLATE XIII. 


Pseudolahrus punctulatut, GKinther. 
(Seyen-tentbi natnnl size.) 



KEC. AUSTK. Mils.. VOL Vf. 


Plate A UP 



A. H McCulloch dei. 

Austr. Mils 


EXPLANATION OF PLATE XIV. 

Bramickihys woodwardi^ 'Waite. 
(Slightly reduced.) 



HEC. AUSTK. MITS., VOL. VI. 


Platk XI y 



A R. McCLLLOC h', del., 
Aiistr. Miis. 


EXPLANATION OF PLATE XV. 


Paimcus miculatuSf Gttntheri 
(Natural sise.) 



KEC. Al’HTH. MTS., VOE. VI 


Pi, A I K XV 



A R McClILUOCH. del. 
Austr. Mus. 


KXPLANATION OF PLATE XVI. 

Paeudomonacanthus galit^ Wait6* 
lFiv6*ei^hthB natural size.) 




A R. McCUHOC H, dri.. 
Ausir. Mus- 


EXPLANATION OF PLATE XVII. 

ChcBlodermit! macautlovhi^ Wait#’. 
(FiTe-aizths DAtural size.) 



REC. AESTR. MUS., VOL VI. 


Plstk a VIJ. 



^ R. McCulloch, del.. 

Ausfr. Mus. 



EXPLANATION OP PLATE XVIII. 


Topaz. 

Fi^r. 1. Emmaville, Now South Wales. 

Fig. 2. Oban, New South Wales. 

Figs. 3, 4. Mount Cameron, Tasmania. 

Fig. 5. Flinders Island, Tasmania. 

Fig. 6. Bell Mount, Tasmania. 

Forms :-e (001), h (010), m (110), M (230;, / (130), :r (250),.; (130), 
d (201). h (203), X (043),/(021), y (041h o (221). w (111), i (223). 
X (243). 



REC. AUSTH. MUS., VOL. VL 


Platk XVTn. 



c ANDERSON, del . 
Austr Mus 








EXPLANATION OF PLA PE XIX. 


Tova'/. 

Fijsf. 1. Emmaville* New South Walos. Stereoj^ram showin*^ all the 
recoj^nized forms and the principal zones. 

Bakitb. 

Fijf. 2. St, Peter’s, near Sydney, Nc»w South Wales. 

Forms and indices as in Anj4’lesite below. 


Anglesitk. 

Fij{^. 3. Maestrie’s Mine, Dundas, Tasmania. 

Fig. 4. Mine Meretrice, New Oiledonia. 

Figs. 5, 6. Lewis Ponds, New South Wales. 

Forms:— r (001), h (OlO), a (lOO) , m (110), d (102), o (Oil (111), 
• .y(i22). 




EXPLANATION OF PLATE XX. 


Ckrubsite. 

Fiire. 1 2 8. Maenet Mine, Tasmania. 'Phe crystals are trillinjfs on 

(110). Fig. 3 is a stereoirram she winjr tiie distribu¬ 
tion of the faces and the chief zones. 

Forms:—r (001), (100), h (010), /// (110). r (130). i (021), k (Oil). 

.r (01 2) , // (111 . 

ZllK’ON 

Fig. 4 (lien Trim's, New South Wales. 

Fig. 0 Tnverell, New South Wales. 

Fig. 0. Boat Harbour, 'i'asmania. 

Forms —« (lOO), //i (llO)./> (111), r (221), « (331), r (131), 



KKr. AUSTIN MI'S., VOI.. Vf. 


Vlatk XX 



C ANDERSON, del. 
Austr. Mus. 






EXPLANA'IlUN OF PLATE XXI. 


Mkoalateactub AKUANI'K, L. 

Torres Strait, about a quarter the natural size. 




EXPLANATION OF PLATE XX11 


MEGAliATRACTITg ABUANU8. 

Wellesly'IslaadB, Gulf of Carpeataria. fashioned by riativeB to carry 
water, about a quarter the natural size. 






EXPLANATION OF PLATE XXIII. 


EcHIDNOPHAGA AMBUT^A^NK, Oli^, 

1 ShoTvin^ posterior abdomint^i sti^tnents roauded. 

2. ,, „ ,, excavated. 



PhA I’K XX IQ 


REC. Ars'ru. Mus., voe. vr. 



1 



2 


T. WHITELEGGE. Photo. 
Au&tr. Mus. 



EXPLANATION OP PLATE XXIV 


Carettoomblys inijculpta, Ramffny. 

Pipf. 1. Carapace. 

„ 2. Plastron. 





KKC. AUSTH. MITS., VOL. V]. 


Platk XXIV 



EDGAR R. WAITE. Photo 
Austr. Mus, 


2. 



KXPLANA'riON OP PLATE XXV 


(•ARNTTOCllELYS INKCULPTA. lltdHSan, 

Fig. 1, Hoad—Upper view. 

,, 2. ,, Lower 

„ 3. „ Lateral „ 







EXPLANATION OF PLATE XXVI. 


Cabettochelts IN8CULPTA, Eamxatf, 

Fiff. 1. Skull—Upper view 
„ 2. „ Lower „ 

f, 3. ,, Lateral ,, 






EXPLANATION OF PLATE XXVIl. 


Carettochelts insculpta, Uamsay. 

Fig. 1. First Cervical Vertebra. 

„ 2. Second ,, ,, 

„ 3. Third „ 

t% Eighth ty yt 

„ 5. First Dorsal Vertebra and portion of Carapace. 

. Lateral; h. Dorsal; r*. Ventral; rf. Anterior; and <?. Posterior aspects. 







ON TWO EAKLY AUSTRALIAN ORNITHOLOGISTS. 
By Alfked J. North, C.M.Z.S., Ornithologist. 

(Plate xxvii.). 

JOHN WILLIAM LEWIN. 

John William Lewin was the author of the first work puh- 
lishecl on Australian Birds. He arrived in New South Wales in 
1798 by H.M.S. “ Buffalo,” and is thus referred to by the Duke 
of Portland in a (joinmunieation to Governor Hunter, under dab^ 
6th February, 1798. ‘‘Mr. Lewin is a painter and drawer in 

natural history, and being desirous of pursuing his studies in a 
country which cannot fail to improve that branch of knowledge, 
you will allow him the usual Government rations during his resi¬ 
dence in the settlement.”* In 1801 Lewin accompaniwl Lieu¬ 
tenant-Colonel Pattu'son, the Lieutenant-Governor of the Colony, 
and others in an exf^oring expedition up the Hunter and Paterson 
Rivers, the latter previous to the visit l^ing known as Cedar Arm 
Surgetm Harris, writing from the Hunter River on 25th June 
1801, to Governor King remarks: “The Colonel says he has 
found several new plants here, and Mr. Lewin also says he has 
met with new birds. If so, they are alK>ve my comprehension, 
as I see nothing new alK)ut them, one hawk excepted, and that 
only in colour being ml with a whib^ head.”-* 

In the same vessel which conveyed most of the party during 
these explorations, the “Lady Nelson,” a brig of six guns. Lieu¬ 
tenant Murray, R.N., in February of the following year, discovered 
and entered Port Phillip. 

Probably Lewin obtained the specimens from wdiich his dtvscrip- 
tious and figures of the “ Scarlet-back Warbler ” were taken, 
during his exploration of these rivers, for in the 1822 edition of 
his work it is stated that this species “ inhabits forests near the 
.banks of Patterson’s River.” Dr. R. B. Sharpe refers this figui-e 
to the Northern and North-western Australian species 
0 rmrUaUm, Gould, but it ia unquestionably applicable to the New 


1 Bladeu—Rec. N. S. Wales, iii., 1895, p. 358. 
» Bladen— cit,y p. 417- 
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South Wales' fail'd, as is shown fay Lewin's remarks. In 1808 
Lewin’s “ Birds of New Holland " was pufalished, the plates being 
engraved and coloured fay the author in the Colony. With the 
exceptions of the plates in Lewin's “Insects of New South 
Wales," published hy the same author in 1805, these plates were 
the earliest engravings produced in Australia. 

Lewin referred to this edition of his work as “ The Birds of 
New South Wales," and not “ The Birds of New Holland," the 
latter a title it must have received in London, where the 
letterpress was printed. In The Sydney Gazette^ of Sunday, 
November 20, 1808, is the following advertisement:— 

“ Mr. J. Lewin begs leave to acquaint the Officers, Civil and 
Military, and their Ladies who honoured with their Names the 
List of Subscribers to his intended Work, entitled ‘ The Birds of 
New South Wales with their Natural History,' that he has 
received advices promising the Transmittal, fay the next arrival, 
of the Copies of the first volume sulwcribed for here. 

This work, which Mr. Lewin has for many years laboured to 
render as perfect as he was able, will comprise several Volumes 
painted, engraved and described from the birds as soon as taken. 
Each Volume will contain Eighteen Plates with one or more 
birds on each Plate; many of which are new, beautiful, and some 
of new genera. 

The copies, which will be elegantly printed on an Impeiial 
Quarto, will he delivered as soon as they are rectuved, with every 
respectful Acknowledgement to those who were kind enough to 
patronise his exertions in the Colony. 

No. 44 Chapel Row." 

Four years later, in 2'he Sydney Gazette.^ of Hatui'day, August 
1, 1812, is the following 

“A Card. 

Mr. J. W, Lewin, begs leave to inform his friends and the 
Public in general, that he intends opening an Academy for 
Painting on the Days of Monday, Wednesday and Friday, from 
the hours of 10 to 12 in the Forenoon.” 

In the National Art Gallery, Sydn^, there is a water^lour 
by Lewin, entitled ^‘Sydney in 1808.” On the April, 1816, 
Lewin, as painter and naturalist, accompanied Governor Hao- 
quarie on his tour over the Blue Mountains.* In the Appendix to 
Wentworth's “ Description of the Colony of New South Wales 


** O'Hara—^Hist. N. 8. Wales, 1818, p. 440. 
^ Wentwortli'—p. 4137,1819. 
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is a List of Civil Establishments and Public Institutions in the 
Temtory of New South Wales and its Dependencies. Among 
the Committee of the Police Fund of the Police Establishment at 
♦Sydney, the name of Mr. Lewin appears as Coroner. 

Lewin died in 1819, and was buried in the Devonshire Street 
Cemetery, his i*emains, with others buried there, being transferred 
a few yeai’S ago to the northern shoi*e of B<.)tany Bay, to make 
I’uom for the new metropolitan railway station at KedbuTi. The 
inscnption on J.»ewin's tomb in this cemcbny, which is mid-way 
between B<^tany and La Pei‘ous(», is as follows : - 

“ Here Bests 

the Iknly of *1. W. LEWIN, Ls<|. 

Coroner 

who departefl this Life 
the 27th of August, 1819 
Aged 19 Years 
.Vfter a Hever(‘ HlneKs 
which h(» l)ore 
With Christian Fortitude 
L«*aving a disconsolate 
Widow and Hon 
to Ijament his L)ss 
a L>ss 

also felt by his few Friends 
who knew him. 

In him the Community has lieen 
Deprived of an honest Man 
and this country of an 
Eminent Artist 
in his Line of 
Natural History Painting 
In which lie excelled. 

He is gone 

I )ejxMuling upon the Mercies 
of his G(kI 

tlu-ough an atoning Saviour 
Who AVrites 

‘ Our Virtues on Adamant 
Our Vices on a AVave.' 

A Friend 

has given this Tribub* 

To his Memory.'* 
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About a mile farther on, at La Perouse, the rtmains of Pen* le* 
lU'ctweur art^ buried, and a memorial erected to his memory. He 
was one of the naturalists in the French Expedition, under the 
command of the illustiious, but ill-fated La Perouse, and died o!i 
the 17th February, 1788. 

Thnie years after Le'win s decease a re-issue was published in 
Loiulon, in 1822, entitled “A Natural History of tlie Birds of 
New South Wales, collected, engraved, and faithfully painted 
after Nature, by John William Lewin, A.L.8., late of Parramatta, 
New South Wales.” It contained twenty-six plat<\s, being eight 
more than in the oiiginal edition publislu*d by L(*win in 1808. 
Tlie watermark on the plates of the 1822 o<iition is J. Whatman 
1822, and on the paper of the accompanying letterpiess the sanu* 
maker’s name, with (lat(* 1821. All the species are d(*scrilM*d under 
vernacular names only. There is a copy of this edition in the 
Australian Museum Liln*ary, also one purporting t(» l)e of the 
same issue and date, but the watermai'k on the plat(*s is 187o ! 
Attention has already been drawn to this issue in circulation in a 
b(X)kseller’s descriptive* catalogue. The Museum copy of the 1822 
edition could never have IxHui “painted after nature’’ by Ij(‘win, 
for the base of the forehead and sides of the liea<l of the Cr(*st(‘d 
Shrike are painted yellow, where tliey should be white. 

A second re-issue bearing the same title was published in 
London in 1838, nineU*en years after Ix*win’s death. A copy of 
this work has been kindly lent me for examination by the Hon. 
J)r. Jas. Norton, M.LC. Bt*low the titk* is tis follows : N(*w 
and improved edition, to whicli is added a list of the ‘synonymes' 
of eacli species, incorporating the lalKiurs of ‘T.’ Gould, Es<j., N. 
A. V igors, Esej., J. Horsfield, M.IX and W. Swainson, Esq.” Tin* 
plah^s are far more accurately coloured than in the genuine 1822 
(edition, and l)ear the watermark of 1838. The watermark on 
the explanation of plates is 1821. Although two pages of 
synonyms compiled by Eyton follow the title pag(*s, all the species 
apj)ear under Lewin’s vernacular names. In the “ Catalogue of 
Birds in the British Museum,Dr. li. Gad<iw gives a n'ference 
CiriJda fulvfifrmiH, Lewin, Bds. N.S.W., pi. 22 (1838).” This 
reference cannot bt* attributed to I.iewin, who had heen dtwl for 
so many yeai*s. Both in the 1822 and 1838 editions this sf>ecies 
is referre<l to in the Explanation to Plate xxii. as the “ Whib*- 
breastod Honey-sucker, and by Eyton in tbe 1838 edition as 
(rhjidphila fnlmfrtmM, Mom)ver, Lewin is not the authority for 
the spetnfic name of (rlyciphila fnhnjrirni*^ but Vigoi-s and Hoi*s- 


Gadow - Cat. Birds Brit. Mus., ix., 1884, |>. 21(1. 
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field, who desciibed this species in tlu' “ Transacrtions of th(? 
Limiean Society,” in 1S26, under the name of M*'1i/)h(vf(t 
fulvifroiiH, 

Although 1 have never ht^ard of one, th(»n* may U* copivs of 
L^wirfs original work in pn\ate libraries in Australia, more 
especiallj^ in New South Wales, the early settlers in Sydney 
subsc^inbing lx‘tween them for sixty-seven copies. Only six copies 
were subscrilxid for in London. The Melbouriu* ami Adolaidi? 
Public Libraries, I have Ix^en informed by their respective 
Librarians, do not jK)ssi\ss a <iopy. With a manuscript title-page 
bearing th(‘date of publication as 1H13! and without an index, 
there is one in the Sydney Public Jabrary, pr(»sumably an 
authentic* copy of the* original edition. Tt lias, however, l)een 
redu<*ed in size, lM)th in the letterpress and th(‘ size of the* plates, 
tlie latter eighteen in numlH*r, the* same as in the first issu(\ feeing 
cut off close to the tinted backgi-ound, doing away at the same 
time with the emgraver's name and date. The numbei*s on the 
j)lat>es are mai‘k('d in with i^ncil, and tlu* accompanying l(‘tt(‘r- 
pr*ess is unrler the v(*riuicular names only. The plat<‘s an* crud(‘ly 
coloured and the wat(*rmark thereon is (1. Ansell ISOl). The 
male of Pdt^h^n'phala which is figured under the name 

of Orange-breast Thrush,*’ lias tlu* throat (‘rromxnisly colour(*d 
yellow inst<‘ad of white, a glaring mistake which could hardly 
have Ixum p(*rpetrated by liewin. 

Mr. J. J. Fletclun-, the Secretary of tlu* Liimean Society of 
New South Wales, to who 1 am indebttHl for somt* (‘arly 
ri'ferences to l.x'W'in, has also kindly brought undi*r my notice 
three original diawings of T.rt*win'.s in tlu* possession of tht* 
StKjiety. They were tlu* pr(»j>erty of the lab* Sir William Macleay. 
Thespix’ies figureil are Onijmti rnhrliuitu, Pai h*frt>phii!n nf/'lrntfris, 
and Purhip't'phafa ijutturnlis. All are under \erna(*ular nanu*s 
only, and the watermark on the paper on iuie of the m.s. 
(‘Vplanations of the plates is “A. Staee 179^.' 

JOHN GILBERT. 

(Plab* .\x^ii.). 

The labours of dohn GillH*rt are so wt*ll knowii, ami 
so closely interwoven in connection with those of John 
tilould in the latter’s great work on “ The Birds of 
Austmlia,” that it is uniu^ce.ssaiy t»> enter into but few 
iietails relative to the accompanying ])late. (lillnn’t ha<l 
Ihhui for many years in the employment of the Zooh>gical 
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Society of rx>n(luii, and had there worked under Gould. AftcT 
Gouhl determined to visit Austmlia to procure inatenal for 
his new work, he appnnted Gilbert his assistant, who made 
valuable iiekl notes and large (collections of biitl skins, principally 
in the Noithern and Western poi-tions of the continent. Gilb(H-t 
returned to England in 1841 and revisited Australia in the 
following year, piXKjuring more infonnation and specimens in 
8outh-west(*ni Australia. He continued the gcaxl work in 1844 
and 1845, while accompanying l>r. Iwinchardt and his party (Wi the*ir 
overland expedition from Moreton Bay towards Port Essington, 
and where, during tiu? journey, he treachemusly met his death at 
the hands of the nati\ es. The f<jJlowing account of the tragic 
occurrtcnce was sent to Gould by Mr. John Roptcr, one of the 
members of tlie expedition, after his return to Hydmy, and was 
publishtd in the “Procctcedings of the Zoological tikiciety’’ in 184b.*’ 
As the eai’ly volumes of the »Society's Pnxcetdings are accessibhc 
Ui (»uly a compai*atiN'ely few students of Australian ornithology 
it is here fully trnns<*irl)ed. 


^‘Sydney, I’Jth May, 1846. 

Hear 8ir,- As I was one of the party that journeyed from 
Sydney to Port Essington, and not know ing whether you had been 
made ac<iuainted with the full jmrticulars of j>oor Oillxn’t’s death, 
by Dr. Tjtncliardt or any of the party, thinking the details of bis 
melamdioly fate would Im* read witli iuterwt, T shall otfer no 
aj)ology for addressing this to you. 

As Mr. GillKTt’s log, which has sent bona* to you, fully 
narrates all particulars up t<» the eventful 28tli of June [1845], 1 
shall offer no remarks of my own. At the most northerly point 
we reached on the east side of the Gulf of Carpentana, in lAit. 
15® 57', and about fifty miles fn>m the coast, we encamped for 
the night at a small shallow lagoon sutrcmnded by low tea-ti^ees, 
the country around l>eautifully open. Having })ai*taken of our 
usual meal of dried meat about 3 p.ni., Gilbert, taking hi« gun, 
sallied forth in search of wjuiething new-—he pi*ocured a Climae- 
teris and a FincJi, wdiich he skinned before dinner; our scanty 
meal was soon despatched ; poor Gilbert was busily employed 
plaiting the cabl)^e tret*, intending to make a new hat, which, 
alas I he nevt^t Hverl to finish. Tlie shades of evening closed 
around, and after chatting for a short time we returned to our 
sepamte tents—Gilbert and Mui-phy to theirs, Mr. Calvert and 
myself to ours, and Pliillips to his ; the Doctor and our two blacks 


Holier- Pro. ZoiA, Sot., 1846, pp. 79-80. 
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MIowm slept around the fire, entii-ely unconscious of the evil 
designs of the natives ; having always found tho^e we had passe* I 
so friendly and well disposed, we felt in as great security as you 
do in the midst of lAjndon, lying on our blankets, conversing on 
iHjflferent bipics. Not one could have closed his eyelids, when 1 
w*as surprise*! by a noise as if some persons wei*e tbrnwing sticks 
at our tent; tliinking it must he- some trick played on us by our 
<rompanions, 1 sat up and looked out; another volley of spears ; 
a teriific yell, that will ring in my eai*s for ever, was raised, and 
pierced with sj^ears, which T found it iinfossible bj extricate, T 
sunk helpless on the ground ; the whole Insly i*ushed upon us 
with their w^uldies, and how it is that our bmins did tjot l>eHpatter 
the ground, is to me miraculous. These i*as<*alM liiul civpt on us 
under cove** of the tea-trt^es, the tcuit where Calvert and I wei'e 
l)€*ing first in their road, the whole Indy attacked us; poor 
Gill)ert, hearing the noise, was rushing from his tent with his gun, 
when a sjs*ar was tln*»»wn at him, pierctsl his bivast, and j>ene- 
trating to his lungs causwl internal lueniinon*hag<»; the only 
wonls he spoke weiv these, “Charlii' take nn* gun, they hav(» 
killed live, ” wlien pulling out thes|H‘ar with Ins own hands he im 
nusliately flropped upon the grouml lifeh'ss. Little Murphy, who 
was by his sule at the time he was spearisl, tired at the black- 
fellow who luui speRi*ed him : Br<»wn tii*ed at tin* im)b beating 
Cah eit and myself, and they imnuHliately i-etivatetl, bowling and 
lamenting. ^Ir. Calvert wius pierctsl witli five spears, myself with 
dx, am! our recovery is to lie attribubs! to tiu* abstemious way in 
whicli we livetl. Aft<'r having the sj^eai-s pidleil out, you may 
imagine lair bvlings when we heard Charlie exclaim, “(jiill)ei*t is. 
deuxl we couUl not, would not lielieve it. Alas’, the morning 
l>rought no Is'tter tidings -|)<M)r Oill^ert was eonsigiied to his last 
ami narrow h<»nie, tIu* prayers <if tiie Chureh of England were 
n'jul over Inm, and a large tin* made u|H)n his grave for the pur¬ 
pose of mislea*!ing tin* bhicks, wlio wv thought, would probably 
return arul search tlu* camp upon our d(»parture. It is iinpossibk* 
t4» <lescrilK* the gUnan and smTow the fatal accident east upon our 
})arty. As a comfuinion none was more ehe*»i'ful or agreeable : as 
a man none more indeftltigable m* more jK*i*st‘verifig; but it is. 
useless for me to eulogize one so well known to you—one whom 
vou will have cause to ivgivt, ami w1h> will e\(*r l>e rein(*inlH*rt*d by^ 
Sir, 

Yoiii-s most truly, 

. .John Ropku.” 

Although GilU*rt was buried in a lonely grave* in North 
Qiu^«*nsland he was not forgotten, “ unhonouitd, unwept, unsung,’' 
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In the liistoric 8. James Chui-cli of Enj^land, Sydney, built dui in^f 
Governor MacquaHe’s time in 1820, a mural tablet was erected to 
his inemoiy by the colonists of New South Wales.Amonu 
•others, many tablets adorn its walls to j)erptituat<‘ the memory of 
diifei-ent persons closely a8soeiate<l with the early history of the 
colony. Next to Gilbert's is a tablet ere<*ted by the Executive 
Oovernment to the memoiy of Ednuiml Kenne<iy, Explorer, wh<» 
was killed by the natives on the 13th Deceinlx^r, 1848, aiul of Ins 
nine companions who perished duriiif^ the exploration of V<»rk 
Peninsula. Among the latter, was Thom^is Wall, Naturalist, 
brother to the first Curator of the Australian Museum, lliere 
are also tablets to the mcmoiy of William Wentworth, W’^illiam 
8harp Macleay and Alexander Macleay, the lattt'r a memlx*r <»f 
Committee of the Austmlian Museum fi^mi its first commencement 
in 1836, until his decease on the 19th July, 1848. 

The accompan 3 ring plate is reproduced from a photogra})h taken 
with the kind permission of the Rev. W. 1. Carr-Smith, He(*tor 
of S. James Church. 


’ A diglit error o<*cui*8 in tlio date, (iilLert Kpcart'd on the 2Hth, not thi 
29th of June, 1846, 



THE CRANIAL HUCKLEK ok a DIPNOAN FISH, 
PKoiuHLY (UXOHHYXCUUS, fhom the DEVONIAN 
REDS uF THE MirUKUMHIDOEE RIVER, 

NEW SOrTH AVALES. 

Rv R. Ethekhmje, Juiir., Ciiifitor. 

(Plato xxviii.). 

Ml*. C. A. SiiNsiniloh, Iw»oeturor on Goolotry, 'JVclmical ColJt^go, 
Sydney, favuuml me with tht‘ loan of a cmnial hucklt*r of a 
Dipnoan tisli, obtained by him from the I>evonian In^ds of till* 
Murrumbidget* River. A lepi-twlmotion of this sp(‘eimen lias b(*eii 
{»lac(*d in the Museum collection. 

The buckler in question so closely resembl(*s one dt‘scrilKMl by 
I h*. R. H. Tra<|uair, some years aj^o, as (rannrh^itolms 
that I am induc(*d to (lublish a descrij)tion of tlie nt'w specinu'n 
under tla* same ^emaic name, as b'. suf^mndrhi. Dr. 'riaquaiFs 
siKHumen consisU'd of the antta*ior portion of the head onl}*, but 
unfortunately nothini^ was known, at the the time of Ins descri]> 
tion “ re;^ardin;L( the ^eolo^ical formation, or the locality. " It 
coiisisteil of “ th(‘ ♦*xtremity of the snout of a very lar^e tisli, 
probably 4 or o foet U>n;uj.’’ Dr. 'rracjuaii’s description, epito 
mistal, is as follows, so far as it concerns the j>resent fossil. 44ie 
tVa^ment is semilunar in form, wdth a sujH*ritu- arch(*d ;n’anoid 
surface formin;Lr J**'**t of the uptHU* aspect of the snout, tin* anterior 
roun<lc*d margin lK'in;Lf the friuit ed.^fe of the uj)}H‘r li]>. \^'ht*n 

})lac!ed in its natural jiosition, with the labial margin horiiionlal. 
the su}H*rior surfaci* s1o}h‘s downwanis and forwards in the muhlle 
line at an an^jjle of lo , ami is archeil at the sides. Tla' surface 
is snuHith, ;^lo8sy, finely reticulate-punctate, and exhibits no trace 
<‘ither of sutures or external nasal ort'ans. Near the labial 
margin, the small punctums of tlie sui)eri<»r ganoid surface give 
place to larger ones. On viewing this snout from l>elow it is s(»en 
to lie flattened centrally ami laterally, and with a shallow central 
iutiargtfiatiiin or imhmtatioii, .st't on its edge with a i*ow of six 
small blunted tmdh-like pnijections. On each side is a deep 

* —Oeol. Mag., x., 1S7J^, p. 5o2, pi. xia. 
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fouiicUhI nottili, whicli Ti^aquair eonsidei*H to i^epreseiit the ixwitiori 
of the antf^rior nasal opening. Tlie author concluded his descrip> 
tion in these woixls—“ Our fossil is certainly neither DipteniH nor 
Cerat4^ius; Cheirmhts is known <»nly by its teeth ; and as U> 
the front of the head has not yet been discovered, so 
that all evidence is wanting to connect it with tliat genus. It 
seems, therefoi'e, in these circni in stances, liest to frame a new 
genus for its i*eception.” 

Dr. ’’rrat^uair’s description of this rtunarkable fossil seems even 
now to ht‘ pi*actically all that is known of it, for Dr A. 8. Wood- 
wanl writes- of (raHm*hyni'hn» as ‘‘a provisional genus at present 
incapable of definition, comprising large Palteozoic Dipnoaii ftsla^s 
in which the extremity of the snout (as also presumably all the 
external heiwllK)nes) is <»ni'(‘loped in a thick layer of punctatt‘ 
ganoin.” 

The sp<n;imen discovered by Mr. Snssmilcli is ext<‘rnally much 
more complete tliau that figur<*d by Tracjuair. It consists of tht» 
snout and most of the plates f)f the cranial buckler covered with 
glossy ganion flensoly and minutely pittnl, and separated from 
one another by fairly-well marked sutures. This cranial shell, 'I 
mm. thi(‘k along the posterior edge, is strongly archeil from sid(‘ 
to side, but unarched lietween the anterior and posterior extrt'- 
mities, so far as ])i*es<H‘ved. In its present condition it measures 
four inches from end to end, and three inches transversely at its 
greatest width, without following the curve. The plates are more 
or less distinguisliable to within mie inch of the snout extremity, 
this poi-tion l»eing, as in the corresponding hut mucli larger area 
<if 6'. tnH)dtrardi, devoid of sutui*es, and tlie punctte of the 
polished surface interHj)erse<l with othei*s of a larger diameter. 
The snout is fairly p<*i*fect, hut the |K>steri(>r end of tlu*. specimen 
is fractured and impeifei^t. Dr. Tra< 4 uair’s description of the 
ft»re-undei’ surface can almost lie applierl to the cori’espondiiig 
part of Mr. Hiissmilch's fossil. We see the arched and flattened 
front of the snout and margin of the upi)er lip, the lounded 
suf>erior edge of the former fading into the surface of the shield. 
On this labiixl margin the ganoin lias been worn oiBP, but leaving 
traces of punctte larger than any of tliose on the upper surface. 
Tlie centi'al fiortion of the lower margin of the lip, when viewed 
from the front, is convex, with on each side a shallow rounded 
notch, th(^ anterior nasal opening according to Traquair. The 
median indentation of this lip edge in G, tmodn'm^di is not visible 
in G. until the specimen is turnetl completely upsidc- 


Wooclwml —Brit. Mu». Cut. Fosih. Fidwt*, Pt. ii., 1891, p. 240 . 
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down, and is even then, faint and inconspicuous, and thewi are 
no tooth-like projections visible so far as tlu» lower jKwtion of the 
spcH^imen has l^een develoj^>efl. The ends of the latt^ral prtijectin^ii;^ 
ptu'tions of the labium are slightly tmlargefl and blunt, but not 
incurved. 

The polygonal cranial plates are not bilaterally syinnietiical, in 
fact tluy are veu’v iiregularly arranged. Tn Dlpfn'tis, even, 
Trtwiuair says'* “it is ditticult t<> trace aii}^ exact correspondence 
Ix'tween tliein and tlu‘ cranial r<Mif-bones of oidinaiy Ganoids and 
Teleostei/' T certainly hoped to lx* able to institute a comparison 
lx?tween these cranial plates aiul those of Diptmmx as restored by 
Dr. C. H. Pandei/ but those of our fossil do not apjx^ar to 
corr(^six)nfl with the arrangement shown in his it^storation ; even 
in tlu^ latter they are not wholly bilaterally symmetrical. For 
instance^ assuming Pander's i-est^iration to i*e[>resimt the cinnplete 
cranial buckler of D'lptf^rux^ his median occipital is one' of the 
largtist i)lab‘s of the series, and is posttu'iorly t(M*minid. On the 
other hand, the largest plate* in the median line of our buckler 
is not terminal and the two Hanking jHates on either side do not 
correspond in outline or size with one another. In Pander's 
figure the antt»rior semicircle is composed of thr(‘e large plates, a 
central and two lateral, but these* an* not shown in Hugh Miller’s 
r(*presentiition^ of the same. Fn the present instance the tlorsal 
surface of tin* snout evinces no sign of Kulnlivision that T can 
<l(*tect, nor d<x*s that of ii. trnodivavdi,, Tracp 

*Vs compared with the snout of fr. troodwardi, that of our 
stH*ciint*n is less dojne-like, much Hatter alx>vii, and with a gi*eater 
degr<*,e <3f sprea<l between the rounded lateral jirojections in propor¬ 
tion to its sizt*. This less dmne-like oiitlim* is apparent in a side 
view (PI. xxviii., fig. 2) if the fossil beplac(*d in its natural jrxisition, 
corresjHmding with Tratjuair’s fig. 3, PI. xiv. Speaking in general 
t<u*ms it may be said that the labial features of (t, are 

not so pronounced as those of fr. woiMiwardi H\v nasal openings 
ar(' not so deeply excavated, nor is the median emargination 
visible until the buckler is swii from lx*low. 

The history of 0\ ivoodttn}'di is a cuiious one. It a})pears that 
when Mr. C* Konig was Keejx^r of the Geological Depai*tment of 
the British Muw*um, the spxfimeii came under the notice of the 
illiistrii>us Agassiz, who i-egai-ded it as the intermaxillary lx)ue of 
Jff*(jaUrkfhpH. Years afU*r Dr. H. Wocxlward called Dr. Tra- 


'J'nujunir—Ann. Mnjs. Nat. Hi»t. (5), ii., 1878, p. 9. 
riUMlcr Bio Cteiuxlipterineii, 18^, pi. i., f. 1. 
Miller Fewt^^teps, i:ith td., 1871, p. 58, f. 20. 
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<iuair‘s attention to tliis fossil, at the same time expressing the 
opinion that it belonged to a new genus ; in this view the lattei- 
eoncurred. The “ specimen formecl part of the old collection of 
the British Museum, of which there are no i*ecoi‘ds, hence its 
history as to from whom and whence it came is wanting. 
J udging, however, from its general asjH^ct, one might readily be 
tempted to infer that it was of Paljeozoic age.”“ The matrix is 
described as a dull gre}^ argillaceous limestont‘. 

In the present instance the matrix is a blue-black lim(\ston(\ 
and both this (;olour and the ukmIc of weathering are characteristic 
of the Mui-rumbidgee Devonian limestones. If my conception 
of this fish bu(*kler is the correct one, it confirms Tracjuair’s 
reference of <7. woodwardi to the Paheozoic. The thought that 
perhaps the latter may liaA ** originally come from one or c»ther 
of the New South Wak's limestone localities is perliaps p(»r- 
missible. 

The specimen wiis found by Mr. Hiissmilch on Portitai 41, 
Parish of Taemas, Co. Cowley (Murrumbidgee 1 liver), and is 
namecl in liis honour. 


“ Tiwquair- Heol. Map;., x., 1873, ]>. 554. 



MINERALOGTCAL NOTES: No. III.—AXINTTE, 
PETTERDITE, CROCOITE, and DATOLTTE. 

Hy C. Anderson, M.A., B.Sc., Miiieialogist. 

(Plates XXix.—xxxiii.). 

AXINITE. 

BowLiNf; Alley Point, neak Nxjndle, New South Wales. 

(Plate XXix.). 

Axinite was first fourwl at this locality by Mr. 1>. A. Port(^i-,* 
to whom I am indebted for notes as to its inodt^ of occurrt^nee. 
'riif* exact location is about a (juarter of a mile from the foot- 
briil.ge over the Pc^el River, wliere the^ minc'ral is found assoeiat(‘d 
with gre(*n ('pidote in sedimentary rocks much altered by intrusive 
diorit(' : it occurs sometimes in (‘lystalline veins, but the bf‘st 
sj)ecimens are obtaiiK'd in cav itu's, where the crystals hav(‘grown 
frec'ly, accompanied by small well-formed <juart/ prisms. Good 
eryst-als ar(' rar(‘ and minub*; larger, more imperfect ones can be 
found nu'asuring u}> to 15 mm. The colour is brownish with a 
violet tinge on a fresh tracture. 

Three of the best crystals, each measuring Jibout 5 mm., wi‘r(‘ 
r(MnovtMl from the matrix, and their faces determiiK'd on a two- 
eirch* goniomebu*; owing to their mode of attachm(Tit the crystals 
w(‘re fraetunsl in removal along a line roughly parallel to th(‘ 
edg«‘ h y (PI. xxix., figs. 5, -1). After sev eral trials the habit was 
mad(' out, but it was found impracticable owing to the small size 
and unsatisfactory nature of the prism faces to centre the crystals 
in the con venti(»nal jjosition ; instead, the most prominent zom* - 
either [010, 111] or [IHO, 0*JI] -was made ecpiatorial and the 
availabl(‘ angles d(‘termined, after which the crystal was inverb'd, 
and, with the same zone as Ixd'ore equatorial, tlu* angles yielde<l 
by tie* faces on the otluM* end measured. Ry plotting the co¬ 
ordinates in sb'reographic }.n‘(jjeciion, the forms were easily 
identified hy the aid of Penfield’s invaluable pi’otrat?tors. From 
the na^asurements, tin* normal angles were caleulab'd for com 
parison with the theoretical values calculated from Goldschmidt's 
“ Winkeltabellen.”' Tliis metliod, though it does not aftorrl 
<lii‘ect comparison of measured with calculat/cd angles, is sufficient 
to prove the correctness of identification. 

Ill habit the crystals are jiniformly tabular on /• (111), which 

^ Li\«T!<iclg 4 ‘ Journ. Rov. Sot*. N.S. Wale.**, xviii., 1KK4 (ISKo), p. 4o; 

Port<M*~ Ihid., xxii.,' 188K (1889), p. 82. 

- ILildHclniiidt -Krystttllogrupliisfhi' Winkeltabrllcn, 18t»7, ]>. 58. 
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is the only large face ; it is strongly stiiatecl parallel to its inter¬ 
section with M (110), and gives a multiple and blurred image. 

I have adopted Dana’s position and lettering, converting Gold¬ 
schmidt’s indices by the transfonnation equations, h! ^ 

// == V = /, whei'e the dashed letters i*efer to Dana’s 

indices. A table showing the ec|uivalent letters and indices 
accoi'ding to Dana and Goldschmidt i'e8i)ectively will be found 
below, p. 137, under the description of axinite from ColebnK)k 
Tasmania. 

The following table of angles is constructed fiom measurements 
on the si^ecimen shown in PL xxix., hg. 4 (which gives the Ix^st 
iH^Hections), with the exception of the angles M A 'c A 1" and 
A ./> which were got fi’om the crystal drawn in orthogonal 
and clinographic projection in PI. xxix., figs. 1 and 2. 
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Moonui, New South Walks. 

(Plate xxxL, figs. 1, 2). 

Axiuite was I’ecorded fi’om this locality by Mr. I). A. Porter* 
ill 1884 ; at that time its occurrence in situ was not known, but 
recently Mr. Porter has traced it to its parent rock at a point 
alxiut two miles south-east from Moonbi Railway Htation. The 
mode of occurrence is practically the same as that of the Bowling 
Alley Point axinite ; from a genetic point of view the two are 
probably identical. 

One of the Museum specimens is fully as large as one’s fist, and 
entii'ely comjiosed of somewhat coarse crystals which aiv often 
built up of several individuals in approximately parallel iHvsition, 
recalling the sh(*af-lik<^ aggregates so common witli stilbit(\ 
Smaller crystals adapted for goiiiometric determination were 
obtained from crevices, whero, as at Ikjwling Alley Point, they 
iii^e accompanied by crystallised quartz. 

Two fmgnientary crystals, each l>etween 2 and t’l mm. long, 
were measured, and drawn (PI. xxxi., figs. 1, 2) iiccordhig to tlieir 
natural development. Tlie zone [010, 111] was nwle e<|uat4)rial 
as before, and the normal angles obtained by calculation from tin* 
measured co-ordinates. The habit is similar to that of the 
Xundle axinite, and r (111) is, as in that, striated parallel to its 
intersection with J/ (110). 


CoLKUROOK Mine, Dundas, Tasmania. 

(Plate XXX. ; PI. xxxi., fig. 

This oeeurronce was first put on recoi*d by Messrs. Petteixl und 
Twelveti^ees in their paper ** On the Occurrence of Limurite in 
Tasmania.”^ In that paper and two supplementary notes'^ tlie 
aiithoi's have discussed the field rtdations and micjroscopic 
cliaracters of this interesting axinite-bt^aring rock, winch is 
jmralleled only by the original limurite of the Pyrenws.’* 


* Portal*--Joum. Koj^. Soi% X,(S. Wales, xviii., 1884 (1885), p. SO. 

* Pettertl and Twelvetrees—Pme. Roy. Soc. Tas., 1897 (1898), jij). 1*8, ]>l. 

* Petterd and Twelvetrees cit , 1898-9 (1900), pp. I, 2 iind 58-59. 
Zirkel—Xeues Jahrb. fiir Min., 1879, p. 379. 
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The locality is North-east Dundas between Ringville and 
Rosebery, where the limurite forms a lenticular contact mass 
lioimded on the east b}^ slate of probably Silurian age, and on tlu^ 
west by sei*pentine. 

From hand specimens in the Museum collection it appears that 
the macroscopic associates of axinite are calcite chiefly in veins, 
chaleopyrite, pyrrliotit(s a(.*tinolite in radiating aggregati^s, and 
(latolite in crystalline masses. To this list Petterd and Twelve- 
trees from microscopic examination add cblorite, tourmaline, 
danburite and sphene, while tht^y find that the main mass of the 
rock is a pyroxeniti> which here and there I'eceives ticcessions of 
axinitt^ and other minerals, thereby becoming “limuritt\” 

The axinitt^ occurs as well-defined crystals, sometimes reiiching 
a length of 15 or Hi mm., (unbedded in calcitc' or dat<fiite and 
disseminated thi'ougli the* pyroxene. It is not easy to find a 
d(*tachahle crystal suitable for the goriiometm*, and T am indebted 
to Mr. \^^ F. Petterd for the loan of thi*ee crystals, each 
fragmentary but bc'tter than any in our collection and adecjuate 
for measur(‘ment. Tin* colour is clov(‘ br*own; the specific gravity, 
di'termiued on a crystal weighing 1*0085 gram, was fouird to b(‘ 
:b*270. 

IIk' habit recalls that of tin* Nundle and Moon hi axinitr?, tlu‘ 
specimens having the same tabular extension pai*allel to ?• (ill). 
Hei*e however (11-) is also a face of considerable size ; both r 
and v ai*e deeply striaW parallel to their inter’sectiori. Th<‘ 
prism faces are not prominent and ar*e slightly striated parallel 
to the vertical axis. 

The crystal from which the figures were made measures 
ap])roximately 8 mm. in greatest diameter ; it is broken aei’oss i\\ 
the direction of the (Klge r .r. Aftm* preliminary “one-circle’" 
in(‘asu]'ernent irr two zone's, several faces wtu-e idt'iitified and the 
liabit made out ; the crystal was then mounted with the prism 
zom* normal to the vertical circle, and the c(.>-ordinate angles 
(obtained. With the exception of r and which hav(' both faces 
])resent, all the forms were determined from single planes ; the 
faces y (0n)> // (^-1) r (iSl) gave no distinct signal and 
were measured in th(» position of brightest illumination. 
Owing to the difliculty of accuratt'ly centring, and the small siz(‘ 
and imperiections of some of the faces, the measured and 
(ailculated angles do not always agixie closely. 

In the tiible below the calculat'd angles are taken fiom 
Goldschmidt’s ‘‘ Winkeltabellen,’" but Dana’s position and 
lettering have been' adopted as before. 
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PETTERDITE not a New Mineral. 

(Platd'xxxi., fig. 4; PI. xxxil). 

In i90r Mr. W. H. Twelvetrees, Government Geologist of 
Tasmania, described under the name petterdite (in honour of Mr. 
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W, F. Petterd, ot Launceston) a supposed new oxychloride of 
lead, which was found in the upper workings of the Britannia 
Mine, Zeehan, Tasmania, as groups of white hexagonal plates in 
a quartz gangue containing disseminated pyrites; the analysis 
was made by Mr. O. E, White of Hobart.’ Some time back Mr. 
Petterd kindly lent, me for examination his best specimen (PI. 
xxxii.), also some detached crystals; on a chemical and crystallo¬ 
graphic study of this material the following conclusions are based. 

For a description of the physical characters I may refer to the 
original account which is substantially correct; no niacles liow- 
ever were observed, and the hardness is not 1 *5 as stated, but 
lies between 3 and 4, the mineral being harder than calcite and 
softer than fluorite. 

GrystaUogrojphy. Three crystals, each about 4 mm. in diameter 
were measured on a two-circle goniomeh'r. Tlie angles obtained 
are only a})proximate, as the faces are interrupted, wavy and 
-slightly curb ed, usually yielding only a vague patch of light in 
the telescope. The basal plane is rough and gives no reflection, 
thei'efore the crystals were centred by the prism faces. The 
system is hexagonal, the forms present being c (0001), the 
prism (1010), and the first and second order i>yramids (1011) and 
(1121), Pyramidal faces do not occur on all the crystals and the 
pyramid (1011) is the commoner and better developed. 

From the measurement 0001 A lOFl =38° 42 ' the length of the 
j/ertical axis was found to be *6938. The measured angle 
0001 A 1121 is 53° 20', calculated 54° 13'. 

Composition. In the endeavour to discover, if possible*, the 
aflhiities of this apparently new species, the original analysis 
given below was more closely scaring. 


PbO ... 

Asj 0.i ... 

P, 0, 

Sb-jOi, ... 

Cl 



74-04 % 

2-10 

-e50 

2000 




99-24 


Tlo deduce a formula from these figures it is necessary to assume 
an unlikely combination such as,— 

Pb--^0_C1 O—Pb^Gl 

ib—o-ci i—Pb-ci 

’ TwelTetree8-=®eplCSecy. Mines Tas., lflOO-1 (1901), p. 336, pi.; 
Id.~Vroe. Roy. Soc. Tas., 1900-1 (1902), p. 61, pi 
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otherwise we must suppose that the mineral contains 20 ‘y,, of 
free chlorine. 

When this difficulty was pointed out to Mr. Petterd, whose 
enthusiasm in mineralogical research is well known, he generously 
gave me permission to make a new analysis of his material. 
The result has been to show that, by some mischance, the 
percentages for chlorine and arsenic pentoxide have been trans¬ 
posed. To this accidental circumstance, and the somewhat 
unusual crystal habit, we owe tbe name petterditci, which must 
now lapse into the synonomy of where it may perhaps 

retained for crystals of a habit similar to this (PL xxJti., fig. 4). 

Two partial analyst's were made. In I, *5589 gram was taken, 
<iissolved in cold, dilute nitric acid and the chlorine precipitated 
by silver nitrate. The silver chloride obtaiiKnl weighed *0557 
gram, giving 2*46 ‘’/o chlorine. From tire filtrate silver was 
removed by hydrochloric acid in slight excess and lead thrown 
down by sulphuric acid in alcoholic solution, the precipitate being 
subsequently treated in the crucible witli sulphuric acid to 
convert any lead chloride into sulphate. The lead sulphate 
weighed *5861 gram, equivalent to 77*16 "‘/o oxide. Alcohol was 
evaporattKl from the filtrate by genthi heat and arsenic and 
phosphoric acids precipitated together by “magiu^sia mixture.” 
The precipitate was approximately weighed afhn* gentle ignition 
(reckoned as pure i^yro-arsemitp. it was e(juivalent to about 22 
arsenic pentoxide), redissolved in hydrocdiloric acid and a current 
oi sulphuretted hydrogen passed through tlie solution. A bulky 
yellow precipitate of sulphide of arsenic came down and was 
iiltered off. Part of this was accidentally lost in oxidising to 
arsenic acid; the remainder was thrown down by “ magnesia 
mixture,” and ignited with addition of some ammonium nitrate* 
crystals; it weighed *0803 gram, giving 10*63 ‘'/o arsenic peiitoxide. 
The filtrate from sulphide of arsenic was concentrated and 
phosphoric acid estimated by precipitation with “magnesia 
mixture ” ; magnesium pyro-pliosphate weighed *0222 gram, equal 
to 2*53 7o phosphorus {)entoxide. Hence we may put arsenic 
pentoxide as comprising 18 or 19 

For analysis II, *6391 gram was dissolved in nitric acid, the 
solution evaporated on the watt*r bath, lead thrown down by 
sulphuric acid and filtered off. From the filtrate, arsenic and 
the remaining traces of lead were removed by sulphuretted 
hydrogen, treats with sodium ‘sulphide solution, the small 
residue of lead sulphide filtered off, converted into sulphate and 
added to the main portion, the total weight being •fi699 
gram, making 77*12 ‘y,, oxide of lead. In the filtrate from lead 
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sulphide, arsenic was precipitated by addition of hydrochloric 
acid, oxidised by strong nitric acid and estimated as magnesium 
pyro-arsenate, which weighed *1550 gram, yielding 17-95 "/o arsenic 
pentoxide. Phosphorus was estimated as before in the filtrate* 
from the sulphides of lead and arsenic. The result was 
•0248 gram magnesium pyro-phosphate, equivalent to 2*47 "/o 
phosphorus pentoxide. 

Antimony if present would be left on the solution of sulphide 
of arsenic in nitric acid but its presence was not proved. 

Thus we arrive at the conclusion that petterdite is really 
mimetite containing an appreciable amount of phosphoric, 
isomorphously repli^^cing arsenic acid; chemically it would be 
classed with the variety carapylite, and it is noteworthy that 
Twelvetrees mentions campylite as sometimes associated with 
petterdite,® while Petterd in another place alludes to campylite 
as occurring in pale, alnwst white crystals at the Britannia Mine.^* 

The result of analyses is tabulated below; III is the mean 
of analyses I and II, under IV is given for comparison Rammels- 
berg’s analysis of campylite from Cumberland, England,**’ while 
V is the theoretical composition for 2 (3 Pbj Pa Oh. Pb Cla) + 7 
(3PbaA8.. 0«. PbCL,). 


Cl ... 
P.0,... 
A8, 0. 
Pb 0 ... 

T. 

II. 

III. 

TV. 

1 

V. 

2-46 
2.63 
not det. 
7716 , 

not det. 
2-47 
17-95 
77-12 

1 

2-46 

2-50 

17-95 

77-14 

1 

2- 41 

3- 34 
18-47 
76-97 

2- 44 

3- 25 
18-40 
76-47 


100-05 

101-19 

100-56 


Tlie angular measurements obtained from petterdite may 
now be compared with the angles given by Goldschmidt for 
mimetite. 


* Twelvetrees—Zr(M?, cit, 

• Petterd--Proo, Eoy. Soo. Taa., 1902 (1903), p. 20. 
w Rammelsberg—Pogg. Ann,, xcL, 1854, p. 316L 
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Measured. 

Calculat«<l. 

Difference. 

m 

O'B 

Jboniis. 

</> 

P 

0 

P 

<!> 

P 

i 

c 

0001 

o 

0 

o / 

o / 

O 1 

O / 


771 

1010 

0 Ifl 

90 fi 

o 

o 

90 0 

0 15 

0 () 

8 

X 

loTi 

0 17 

38 42 

0 0 

40 2 

0 17 

1 20 

7 

8 

1121 

30 43 

53 20 

30 0 

55 30 

0 43 

2 10 

5 


The agreement, especially for the important 0001 A 1011 and 
0001 A 1121, is by no means close, but a considerable latitude 
may be claimed on account of the poor quality of material and 
tlie small number of observations, which were limited by my 
desii’e to mutilate a handsome specimen (PL xxxii.) as little as 
possible. 

CJiOCOTTE, 

Macjnkt Mine, Tasmania, 

(Plate xxxi., fig. 5). 

Of this mineral I have examined five specinums with crystals 
in sUu, four lent by Mr. W. F. Petterd and one by Mr. G. W. 
Card, also a number of loost? crystals belonging to Mr. Pett(*rd. 

The matrix is a rather friable limonitt^ in which the crocoite is 
partly eml>edded. The largest specimen carries numerous crystals 
averaging about 2 mm. in length ; in the other cases where iu hUu 
the crystals are quite minute and had previously l)etui referred to 
carminite (arsenate of hwl and iron) by Petterd,who however 
informed me in forwarding the specimens that he doubted 
whether this identification was correct. Qualitative analysis 
proves their composition to ha chromate of lead, and, like the 
larger crystals, they agree morphologically with crocoite. Hence 
carminite must be deleted from the list of Tasmanian minerals, 
Of the loose crystals, which are all imperfect, some measure about 
10 mm. in length. 

The habit is remarkably coustant throughout, the crystals l>eing 
prismatic by extension along the zone axis b t (PI. xxxi., fig. b). 
This zone being the only well-developed one was made equatorial 
and a stereogram constructc'd from the co-ordinate angles obtained; 

Petterd-Proc. Koy. Soe. Tas., 1902 (1903), p. 20. 
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from this the forms were identified by means of Penfield’s 
protractors and the identification was confirmed by calculation of 
the normal angles, jm.tbe feces are small with the exception of 
t (111) which gives an excellent image, and a peouliai* i^ounded 
face which could not be determined but is possibly x (301); the 
pinacoid b (010) is very small when present. 

The table contains some of the results of measurement com- 
.pared with the theoretical angles given by Goldschmidt. 


Poniis. 

Calculated from 
Meaaturemente. 

Calculated from 
Winkeltal>cllen. 

Differ¬ 

ence. 






o 


o 

/ 

/ 

b 

m 

= 

010 

no 

46 

43 

46 

51 

8 


: t 



111 

59 

35 

59 

36 

1 


V 

= 


Til 

53 

38 

53 

49 

11 


k 

= 


101 

89 

44 

90 

0 

16 

m 

: t 


110 

111 

34 

3 

33 

56 

7 

m ' 

: V 


110 

ni 

• 

40 

51 

! 

40 

38 

13 


DATOLITE. 

ColebroOk MlNift, Dundas, T.asmania. 

(Plate xzxiii.). 

This mineral was first obtained in sinking a shallow shaft in 
the western portion of the limurite outcrop.^* It is found 
associated with axinite, calcite and other minerals as already 
described under axinite, and sometimes occurs in large brilliant 
ciystals. It is colourless, greenish or yellowish. 

C'rystallography, The ciystals have mutually intei’fered during 
growth, but one small projecting crystal was found and measured. 
This crystal is shown in ideal and actual development in PI. xxxiii., 
figs. 1-4; fig. 5 shows the distribution of forms and the chief 
zones. 

The habit of the figured crystal seems characteristic so far as 
can be judged by inspection of othei's ; it is prismatic by exten¬ 
sion parallel to the a axis and measures alxiut 6 mm. in length. 
It is fairly rich in forms, but as is usual with datolite many of 
the faces are wavy and give poor reflections ; the three faces t 
(212), 7t (231), and .17 (102) are dull and were measured in the 
position of maximum illumination. 

As in the case of, axinite, Goldschmidt and Dana choose 

w Petterd-^Proc. Boy. Soc. Tb»„ 1897 (1898), p. 63. . 






MINERALOGIOAL NOTES« NO, III.—ANDERSON. 143 

cliffei'ent positions and axes. The crystal was mounted on the 
goniometer with Goldschmidt’s prism zone equatorial so that the 
measured, could be directly compared with the calculated angles; 
the indices were transfonned to Dana’s axes by the equations 
A' =r /, h* — -ky V ~ 2h, The angles are tabulated below. 
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CompositimL The method of analysis is that described by 
Gooch^*^ with modifications suggested oy Penfield and Sperry,'* 
boric anhydride being distilled with alcohol, caught in strong 
ammonia solution, transferred to a basin and evaporated oyer 
lime as described in a former paper.''' For this determination 
1*1478 gram was fused with sodium carbonate, exhausted with 
water, filtered, the filtrate acidified with nitric acid and distilled. 
Water was determined directly in a Penfield tube on *6108 gram 
mixed with previously ignited lime to minimise the risk of 
expelling boric anhydride. The other constituents were esti¬ 
mated in another portion weighing about a gram. The result of 
analysis is appended (I) together with an analysis by Whitfield'' 
of datolite from Bergen Hill, New Jersey (IT). 



I. 

11 . 

H, 0 . 

6-48 "/„ 

6-14 7„ 

Si 0, . 

36-28 

35-74 

Al, Oa ■> 

•95 


Kea Oa /. 



Fe 0 . 


•31 

Ca 0 . 

35-21 

35-14 

Ba 0„ . 

20-48 

22-60 


99-40 

99-93 


In conclusion T have to acknowledge my indebtedness to 
Messrs. W. F. Petterd and D. A. Porter, for the loan of speci¬ 
mens and for much valuable information, and to Professor T. W. 
B. David, B.A., Trustee, for permission to use the goniometer in 
the Geological Department of the University of Sydney. 


Gooch- Bull. U.S. Geol. 8um»y, No, 42, 1882, p. B4. 

Penfield and Sperry—Ain. Jouni. Sci., (3), xxxiv., 1887, p. 222. 
Anderp*on -Eec. Anstr. Mus., v., 1904, p. 128. 

Wliitfield—BulL U.S. Geol. Survey-, No. 66, 1889, p. 69. 




A SYNOPSIS OF AUSTRALIAN ACARINA. 

By W. J. Rainbow, F.L.S., F.E.S., EntomologiHt. 

(Figs. 33—37). 

Ml*. Nathan Banks, the well-known American Arachnologist, 
has recently published a valuable, if brief, “Treatise on Acarina, 
or Mites. The work is rendered the more acceptable to the 
student of Acarology, from the fact that it gives not only a key 
to the numerous families and genera, but also a sketch of th(» life- 
liistories of many species, some of which are of world-wide 
distribution. 

Notwithstanding the fact that the Acarina “have always 
attracted,” as Banks points out in his preface, “considerable 
interest, both from their minute size and because of the remark¬ 
able habits of many species,” comparatively little is known about 
them systematically. Many species have bt'en described from 
time to lime, by a numbei* of authors, but, to again quote Banks 
“few have i*eally studied them.” The literature dealing with 
the subject is very scattered, and much of it unsatisfactory. 

The most reliable workers have been Michael in England, 
whose masterly monographs of “ British Oribatidie and “ Bi itish 
Tyroglyphidie ”* have appeared at different times; and among 
<‘ontinerital students, Neumann, whose “ Revision de la Famille 
<les Ixodides”* is a valuable production, and must take its place 
as a standard work. Other European acarologists of repute are 
'Prouessart, Kramer, Canestrini, Nalepa and Berlese. 'Die 
writings of these workers are spread over many publications, 
rt is interesting to note that more species have been descrilx*d 
of late years—principally by Trouessart and Canestrini - from 
New Guinea, than from Australia. 

Nearly all parasitic Acarids follow the distribution of tlieii* 
hosts, and so frequently become widely diffused, but a f(»\v i. on- 
parasitic forms are common in widely separated regions. Most of 
the latter, as well as some phytophagous M]>ecies, distribute them¬ 
selves naturally. There are a number of non-parasitic mites 


^ BaoitH -Proc. U. States Nat. Miw., xxviii., 1904, pp. 1-114. 

Michael British Oribatida;,'Bay Soc., IHHl and J888. 

^ Idichael -British Tyroglyphidce, lor. cif., 1001. 

* Neuumnn —Mem. Soc. Zool. France, ix., lOOO, pp. 1-44; ihid., x., 1897, 
pp. 324-420; ibid., xii., 1S98, pp. 107-294; I'nd.^ xiv., 1901, pj). 249- 
372. 
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which have developed a remarkable nymphal form, termed 
technically Hypopvs, This nymph has a number of tiny sucking 
discs on the ventral sui'face a»t the posterior extremity, which 
enables it to adhei'e to some other animal, and so be carried 
from place to place, until it finds a suitable locality. Extreme 
cold or excessive moisture has little effect upon the species. 
Some species are of myrmecophagus habits, and these are of ver}’ 
restricted range. 

In respect of geographical distribution, many of the species of 
this order are almost, if not quite, world-wide. This is only 
natural, seeing that some of these animals are parasitic on man, 
domestic animals—both great and small—and economic and 
ornamental plants. Admitting this, it follows, therefore, that 
the study of the Acaiina is of paramount impoi-tance, and hence 
worthy of careful and systematic study. Many terrestrial 
animals in their wild state—mammals, birds, reptiles, insects, as 
well as fresh-water and pelagic forms, have Acarid parasites, some 
of which are harmful and some beneficial ; others are panisites 
upon parasites. Again, some Acarina, so far as we are at present 
able to judge, have no economic importance whatever. 

Tlie life of an Acarid may be divided into four distinct stages : 
the egg, larva, nymph and adult. The greater majority of 
Acarians are oviparous; a few are vivi-, or ovo-viviparous, and 
those of one genus, Pediculoides^ Tai*gioni-Tozzetti, are r(?corded 
as bringing forth adult males and females. One species of this 
genus, P. alasfoHs, Frogg,, occurs near Sydney. 

Banks summarises the general plan of development as follows : 
“The egg is,usually deposited by the female. Often within this 
egg, while the embryo is developing, an inner membrane is formed 
which encloses the young mile; this stage is the ‘deutovum.^ 
The outer shell may be cracked so as to show this membrane, or 
it may be wholly discarded. The larva at birth has but six legs. 
It feeds for a while, then passes into a resting stage which in 
time discloses the eight-legged nymph. The added pair of legs is 
the fourth, at least usually. During the nymphal period th(^ 
mite may moult one or more times and change its appearance, 
but is always destitute of true genital orifices. At the end of 
the nymphal stage it passes again into a quiescent condition, and 
in due time moults into the adult mite. During these resting 
stages much of the internal anatomy of the mite may undergo 
histolysis, each new stage being rebuilt from the disintegrated 
tissues of the preceding stage. The genital organs are, however, 
not effected by these histolytic processes.”® 


® Banks—Proc*. U. States Nat. Mus., xxriii., 1904, pp. 7-8. 
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Upon the question of natural enemies, Banks points out tliat 
most mites have few enemies beyond their predatory relatives, 
but, ‘‘ there are, however, various cases of protective resemblance, 
especially among the immature forms. No examples of mimicry, 
I think, are known.’’ 

The Acarina is a very extensive order of the class Arachnida, 
and many of the species comprising it are remarkable for their 
minuteness and diversity of form, as well as their marvellous lih'- 
histories. A great number of the parasitic species have become, 
as some writers have shown, distinctly modified in organisation ; 
and owing to this, and the fact that their affinities with the 
typical Arachnida are so masked by degeneration, it has been 
urged that it would be more convenient and natural to assign 
them to an order by themselves. Against this, it is contended 
that most of the free-livdrig (non-parasitic) species have departed 
least from tlie typical Arachnid form, and that they display man}' 
affinities to the Holpugids and Phalangids. The majority of 
Aracolqgist^, ttier()fore, regard this group as a branch of the tru ^ 
Arachnida. 

It is difficult to draw up a table of characters sufficiently 
comprehensive to include the w'hole group, but the following 
summary may he of service ; 

(Jephdloflm'ax and Abdomen, -These segments are united, tlie 
fusion being so complete that in many species they are welded into 
one mass ; in some forms however, they are distinct. The lK)dy 
is often provided with hairs and bristles. 

Eyes,—Oiten wanting. When present they are simple ; there 
are usually two pairs, each of wl)ich are placed close to the outei* 
angle ; more rarely there is only a median pair^ 

Month .—Adapted for sucking ; mandibles partially united, and 
form with a plate (epistome.) and the labinm a beak, known as 
the rostrum or capitulum, the latter often separated from the 
cephalothorax by a membranous Joint; mandibles formed for 
piercing, sometimes provided with a pair of “ nippers ” at the tip, 
and sometimes simply pointed. 

Legs. —Commonly eight in the adult form, and six in tht> 
larval. The Eriophyidie, however, are unique in that there are 
never more than four in either adult or larva. In Pteroptns^ 
Dufour (Gamassidae), there are eight, both in larva and adult. 
The legs are arranged in jftiirs, two of which are seated well 
forward, and two behind ; the latter apparently arise from the 
abdomen, but as Banks remarks, this is probably not the case ; 
it is “ rather that the coalescence of the abdomen and cephalo- 
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thorax has effaced the true outlines of these portions.” The 
embryonic forms of Ganianus, Latr., and Ixodes^ Latr., have four 
pairs of legs before birth, but one pair is aborted to be again 
developed at the nymphal stage. This Banks regards as an indi¬ 
cation that the six-legged larva is a secondary development, and 
lessens the appai*ent difference* between Acarina and otlier 
Arachnids. In Uropoda^ Latr., the anterior legs are inserted in 
the camerostome —the opening of the body into which the mouth 
parts are inserted. 

Abdomen. —Usually large and devoid of segmentation \ in some, 
however, segmentation is distinct. The corpua vuloa or epiy'iptum 
is of various shapes and sometimes closed by flaps ; male aperture 
(epiandrum) usually smaller than that of the female. The 
reproductive system is often highly developt^d, and frequently 
occupies a considerable part of the body. 

Respiratory Organs. —For th(5 purpose of respiration many 
species are endowed with an elaborat(^ tracheal system, but there 
are a large number of forms not provided with such. Amongst 
those species in which a tracheal system obtains, gi'eat vari¬ 
ations are displayed. Commonly the trachea open near the 
mandibles, but with the Txodidae and Gamasidse the apertures 
are near the hind legs. In some species the tracheal openings 
occur in the coxal cavities (acetahula). Of those—and the 
species are many—which have no tracheal system, it has been 
observed that the skin is soft, and that oxygen is absorbed 
by osmosis through the general surface of the VsKly. 

The object of tlie present paper is primarily to draw the 
attention of Australian students to our rich and extensive Acarid 
fauiia. To this end a list of the known species—endemic and 
introduced—together with those families which may reasonably 
l>e expected to occur, is given below. Species apparently new 
are described. 

Banks divided the larger groups of the order into eight super¬ 
families,*’ which he defin^ as follows :— 

1. Abdomen annulate, prolonged behind ; very minute 

forms ; often with but four legs. ., Demodicoidea. 

Abdomen not annulate nor prolonged behind ; always 
with eight legs.2. 

2. With a distinct spiracle upon a stigmal plate on each 

side of body (usually below) above the third or 


“ Hanks Proc. U. States Nat. Mus., xtviii,, 1904, p. 10. 
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fourth coxae or a little behind; palpi free; skin 
often coriaceous or leathery; tfirsi often with a 
sucker.3 

No such distinct spiracle in a stigmal plate on this 
part of body.4. 

3. Hyperstome large, furnished below with many recurved 

toth; ventor with furrows; skin leathery ; large 
forms, usually parasitic. Ixodoidea 

Hyperstome small, without teeth; venter without 

furrows ; body often with coriaceous shields, pos¬ 
terior margin never crenulate ; no eyes. Gamasoidea, 

4. Body usually coriaceous, with few hairs ; with a 

specialised seta arising from a pore near each posterior 
corner of the cephalothorax; no eyes; mouth parts and 
palpi very small; ventral openings of abdomen largt'; 
Tieverparasitic; tarsi never witli a sucker. OHbatoidni. 

Body softer, without such specialised si^ta. ... 5. 

5. Living in water. Ilydrachiwidm, 

Not living in wak'i* . .6. 

(), Palpi small, three-join ted, adhering for some distance 

to the lip ; ventral suckers at genital opening or neai* 
anal opening usually present; no eyes; tarsi oft(‘n end 
in suck(^rs ; beneath the skin on the vcmter an^ seen 
rod-like epiinera that support the legs ; body often 
entire ; adult frequently parasitic. . Sarcoptoidm, 

Palpi usually of four or five joints, free : rarely with 
ventral suckers near genital or anal openings ; eyt\s 
often present; tarsi never end in suckers ; body 
usually divided into cephalothorax and abdomen; rod¬ 
like epiijiera rajely visible ; adults rarely parasitic. 7. 

7. Lost joint of palpi never forms a “thumb” to the 
preceding joint; palpi simple, or rarely formed to 
hold prey ; body with few hairs. . . Ewpodoidea. 

Last joint of palpi forms a “ thumb ” to the 
preceding, which ends in a claw (a few exceptions); 
body often with many hairs. . . • Tromboidea, 
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Super-family ETJPODOIDEA. 

FamUy EUPODID^. 

No Acarids of this family have up to the present been described 
from Austmlia, but one species at least occurs. The family is a 
small one, and the individuals comprising it microscopic. All are 
predacious, and feed upon small insects or insect’s eggs ; one or 
two sjx^cies are supposed to be parasitic. They are soft-bodied, 
<lelicate, with'moderately long to long legs ; the division of the 
cephalothorax and abdomen is more or less clearly defined ; the 
cephalothorax is usually provided with two eyes—one on each 
side ; the abdomen is provided with a few simple hairs ; palpi art* 
short, simple, four-jointed, and furnished with a few hairs ; 
mandibles chelatt^, and (except in the genus Rhtujidia^ Thor.) 
small; It'gs six or seven jointed, terminating with two simple 
claws, and often with a median plumose pulvillus. "J'hese Acarids 
are fond of cold, damp places ; most of the specit's occur upon th<^ 
ground, where they may l)e found lurking anndst hillen leaves; 
some occur upon the foliage of trees. 

Genua Ereynbtks, Berl, 

Erynetks limacum, Sch\ 

Erynetea limacum^ Schr., Ins. Aust., 1781, p. 521. 

Aearus limacrim^ Schr,, loc, cit 

Hab, —Australia (introduced); Cosmopolitan. 

Host. —Common European slug, JArnax maximua^ Linn. This 
s{)ecie8 has followed its host in distribution. Blugs may often be 
seen with numbere of this Acarid swarming over them. In 1890 
my colleague, Mr. C. Hedley, recorded^ an Acarid as parasitic on 
/>. maxirmia and F. JlarnSy Linn. It was doubtless the species 
here listed. 


Super-family TROMBIDOIDiE. 

Family CHEYLETIDJG. 

This is a small family, and the spjcies constituting it are 
. microscopic, .None have, so far, been recorded from Australia, 
but as some are parasitic on animals that have been introduced 
hei-e, it is quite Ukely that they may yet be recorded when the 


7 Heiley—Prof. Linn. Sool N.S. Wales, v., (2), 1890, p. 892. 
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group shall have been systematically worked out. Banks points 
out that they differ considerably in habits and structure among 
themselves. Some are predacious, and some jjarasitic; a few 
occur upon some animals to prey upon the parasites of the host. 
The existence of parthtmogem^sis has been recorded in respect of 
several of the Cheyletidae. Banks states that “in one genus 
Sa7rx)pter}i8y there is no anus ; tlxe food of this mit<^ is of such a 
nature as to bo completely digested.”^ The animals upon which 
Oheyletidic occur are the house and field mouse, several birds, and 
bats. Some live in cavities or little cells beneath the skin and 
liair follicles. The eggs, singly or in clusk^rs, are attached to the 
liairs of the respective hosts, and some species secure their ova by 
spinning a small web over them. 

Tire Cheyletidie are distinguished by their long beak and 
enormous palpi; the latter may be three or five-joint{?d ; in somx^ 
specii^s each palpus is furnished with a minute movable tubercle 
or papilla near the tip cm the inner side, and this is occasionally 
tipped with one or two pectinate bristles ; tlie beak is sciparated 
from the body by a deep constriction ; the body is usually oval, 
the skin soft, occasionally with chitinous plates, which in some 
H]:>ecies are finely stiiated ; a few bail’s are always present, some¬ 
times in the form of scales ; division between cei)halothorax and 
abdomen usually wanting; legs geimrally short, five-jointed, 
usually armed with two claws, between which there is a buncjh of 
hairs or a pectinate bristle. In sonic^ species the front legs 
terminate in bristles, which appear, according to Banks to have a 
tactile function ; in others the front legs are transformed into 
clasping organs ; sometimes two eyes are present—one on each 
side of the ceplialothorax, but they are not often distinct; 
mandibles invariably long and needle-likci, and fitted for pitncing 
tissues; in one genus these organs are provided with two points. 

Family TETRANYCHID^. 

Tlie Tetranychidie are popularly known as “ Red Spiders ” 
and are familiar enough to most horticulturists; or arc^ 
sometimc^s termed “ spinning mites,” from the fact that some of 
the species spin fine silken threads. Some of the species have 
followed their host plants, and hence have become widely 
distributed, indeed cosmopolitan. In the present imperfect 
state of our knowledge it is impossible to say how many species 
occur in Au.stralia, but several have certainly been introduced. 
In addition to these there is little doubt but that some natives 


Baziks—ptV., p. 18. 
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species also exist. These Acarids have an oval or elliptical body 
with a few usually lon^ hairs arranged in rows; the body is 
divided into two pai*ts—cephalothorax and abdomen, and thes(‘ 
are s(*parated from each other by a transverse furrow; th(‘ 
eeplialothorax has on each side one or two simple eyes. Tlu‘ 
palpi are short and terminatt^ with a claw, the latter being 
thumb-like and bearing one or more appendages known as “fingeiu” 
The mandibles have their basal joints united in a plate; the 
apical joint is long and flexible, and admirably adapted for 
piercing vegetable tissues, it is known as the stylet. Legs 
moderately slender, furnished with sioattered hairs, and armed 
with one or two claws. In some species of the genus Tetranychut* 
the claw is divided into four pieces; the body is elliptical, being 
on(^ and a half times as long as broad ; the first pair of legs is 
longer than the body. 


(rmvH : Brvobia, Koch, = Petrobia, Mim-ay. 

BuYOBIA FKiETIOSA, KocL 

hvyohia prwtiimi et ghyt'iom, Koch, UebcTsicht des Ai’achniclen- 
systems, 1837, 

,, speciosa, Koch, loc, cif,, 1838, j). 61. 

„ mthilis, Koch, loc. cif., 1838, p. 61 . 

Petrobia speciom, Murray, Econ. Ent., London (no d.), p. 118. 

Hryohia .speciom, Crawf., Rep. on the Fusicladiums, t’tc., Adelaide,. 
1886, p 49, pi. iv., f. 20, a, b, c, d, r, 

„ Abis, Thomas, Mt. Thur. Bot. Ver., vi., 1894, p. 10. 

,, .speciom, Tyron, Jns. and Fungus Pests, Brisbane, 1889, 
p. 92 

„ prietiom, Oudui., Tigds. Voor Ent., xliii., 1900, p. 138 

Host Plants. —Peach trees, almonds, ArUm maculatmu. 

Hah. —South Australia (introduced) ; Europe. 

Bryobia, sp 

Bryohia, sp., Tryon, Ins. and Fungus Pests, Brisbane, 1889, p 92 

Host Plants. —Peach trees and grape vines. 

-Queensland. 
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0h8 ,—Tiyon considers this form distinct from Koch^s species 
as determined by Crawford, and although he describes it, refrains 
from giving it a specific name. 


Genus Tetranychus, Duf. 

Tetranychus telarius, JAmi. 

Tetranychus telarius^ Linn., Syst. Nat., x., 1758, p. 616. 

Acarus telarius^ Linn., loc. cit., p. 616. 

Tetranychus telarius (Linn.), Oliff., N. S. Wales Agric. Gaz., ii., 
1891, p. 778. 

Tetranychus telarius (Linn.), French, Journ. Agric. Viet., iv., 

1906, p. 125. 

l[(ist Plants. —Pear, plum, c^herry, roses. 

06^*. -This pest has been frecjuently referred to for many years 
j)ast in our public press. Doubtless several sptjcies have been con¬ 
fused. 

Hah. -Albuiy, Cootamundra, Temora; Australia (introduced), 
widely distributed; Cosmopolitan. 

Tetranychus telarius, mr. cinnabarinus, Boisd. 
Teintuyehus telarius^ var, cinnabarinus^ Boisd., Ent. Hort., 1868, 

p. 88. ^ 

I I ah. - Australia (introduced). 

Ohs. - -This form is peculiar to plants in conservatories. It wa.:> 
originally recorded as parasitic on Draccena australis. Boisduval 
states tliat wlmii it hatches from the egg it is then green or 
yellowish-green ; later it is variegated with black and green; 
after its last change of skin, it becomes a beautiful aurora red in 

colour.It carpets the underside of the Dractena with 

threads of silk on which it walks like a spider. It does a great deal 
of harm to the leaves that it sucks, sti^pping their vegetation and 
causing them to become diseased. It is not difficult to destroy 
them ; to do so it is sufficient to place them in a cold house 
during two or three days.” 

Hah .—Australia (introduced). 


” French—Journ. Agric. Viet,, iv., 1903, p. 125. 
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Tetranychus cucumeris, Boisd 
Teti'anychus cucum^^risj Boisd., Ent. Hort. 1868, p 84 

Ohs .—Peculiar to cucumber and gherkin, but other plants are 
also attacked by it. It is very minute. When the Cucurbitace^e 
are attacked, the weak and sickly plants should bo remo^"ed. 

Hah ,—Australia (introduced). 

Tetranychus rosarum, Baud 
Tetranychus rosar^vm^ Boisd., Ent. Hort., 1868, p. 83 

Host BlanU .—The host plant of this species is the rose, on the 
underside of the leaves of which it is sometimes found. This is 
probably the species determined by French as parasitic on roses 
in Victoria. 

Hah ,—Australia (introduced). 

Ohs ,—Several other genera are included in this family and are 
probably represented in Australia, but in a preliminary study, 
and from lack of material systematically collected, it is impossible 
to define them. 


Family RHYNCHOLOPHID.E 

These mites a^-e usually bright red, and one of our species, at 
any rate, is exceedingly common on bushes around Sydney. Only 
one species, Bniaridia extranea^ L. Koch, has Intherto been re- 
<jorded from Australia, but two additional species, each apparently 
referable to the genus Jiycholophus^ are dcjscribed below. 

One of these is common enough around Sydney, but the other is 
from the 6000 feet level of Mount Kosciusko, where it was 
collected by my colleague, Mr. C. Hedley, in January last. The 
other form, collected by l)r. E. P. Ramsay, appears equally as 
abundant in winter as in summer. Both forms were taken from 
plants. 

In the Rhycholophidse the body is usually divided into two 
parts, but the division is not very distinct. Along the middle of 
the cephalothorax there is a longitudinal furrow known as the 
dorsal groove or crista. It is usually enlarged at the anterior and 
posterior extremities, and sometimes at the middle. In the two 
Australian genera known to me there are two simple eyes on each 
.side of the cephalothorax, but in the genus Smat'is, Latr., two 
additional eyes have been recorded, and these are placed close 
together near the middle of thtj anterior margin. 
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Banks reports these animals as being usually found on the 
ground, sometimes in very hot situations, and that they run over 
the surface or on low plants with great rapidity. Dr. Bamsay 
tells me that those collected by him were always fairly active. 
Some individuals occur in moss or under fallen leaves. Those 
collected by Ramsay congregate together in larger or smaller 
groups, whilst the form collected by my colleague on Mount 
Kosciusko was solitary. Nothing is known of the habits of our 
indigenous species, but they will doubtless be very similar to 
those of their exotic congeners. Banks tells us that the eggs are 
deposited on the ground or under stones, often in clusters. The 
larva is a six-legged mite attached to insects, and when fully-fed 
drop to the ground, become quiescent, and after a varying time 
transform to the adult. One American species has b^n found 
preying on a scale insect (Anpidiottiif) ; others upon the San Jose 
scale, and sometimes Aphis lions (Chrysopa). 

Genm Smarioia, Latr, 

Smaridia extranka, X. KocL 

iSmaridia extranea^ L. Koch, Verb. Zool. Bot. Ges. Wien, xvii., 
1H67, p. 242. 

// ah, ™ Queensland. 

G671 an Rhycholophus, Latr. 

Kiiyncholophus montanus, sp. nov. 

(Fig. 3.3). 

Scarlet; somewhat shield-shaped; above, 
the animal is densely clotb(?d with rather 
sliort bristles and hairs; junction of 
cephalothorax and abdomen ill-defined. 

Crista .—Full length of thorax, enlarged a 
little in front of posterior extremity, where 
there is also a small tulxircle present. 

Eyes .— Four, sessile, arranged in pairs, 
one on each side of cephalothorax. Under¬ 
side free from bristles, but densely hairy. 

Genital Openirvy .—Between hind coxae; 
distinct. Legs .—Rather short, seven- 

jointed, fourth pair longest; all densely 
clothed with long hairs. Length of body 
3 mm., width 1'8 mm. Fig. 33. 

Host Plants .—Bushes (C. Hedley). E. montanus, Eainb. 

Hah .—Mount Kosciusko, at 6003 feet. 
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Fig. 3«J. 

S. oeferipes, Rainb. 


Rhyncholophus celeripes, sj). nov. 

(Fig. 34). 

Scarlet, elliptical ; above, the animal is 
densely pilose; junction of cephalothorax 
and abdomen indistinct. Crista .—Full 
length of ceplialothorax, deep, broadest at 
anterior and posterior extremities; at each 
extremity there is a small tubercle, and in 
front of the anterior one a tuft of long 
bristles proceeds. ISyes. —Four, sessile, 
arranged in pairs, one on each side of 
cephalothorax. Underside similar in colou r 
and clothing to dorsal surface. Genital 
Opening .—Between hind coxse, distinct. 
Aruil Opening .—Below the latter, distinct. 
Leys .—Exceedingly long, seven-jointed, 
clothed with fine hairs and bristles, but not 
nearly so densely as in R. montanm. 
Length of body, 3*8 mm., width 1*8 mm. 

Host Plants .—Bushes (E. P. Ramsay). 

Hah. —Enfield, at all seasons of the year. 


Family TROMBIDIID^. 

This is a family of considerable extent, and includes a 
large number of genera. The family is an ancient one. 
Gourret has described two forms from the Tertiaries at Aix, 
France, namely, Megameropsis aquensis and p 8 eudo 2 )achynathus 
maculatns. Several species of Trombidiidae have been recorded 
from N(jw Guinea and islands close at hand, but only one from 
Australia. It is quite obvious, though, that others must occur, 
and when systematic collection has been effected it will pro¬ 
bably he found that this branch of our native fauna will be 
fairly extensive. 

Popularly these Acarids are known as ‘‘ Harvest Mites ” in the 
United States. The body is divided into two parts, the first of 
which, the cephalothorax, carries the first and second pairs of 
legs and the abdomen the third and fourth pairs. Banks points 
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out^'’ that these mites differ from llhyncholophidff) in that the last 
joint of leg iv. is not or very slightly shorter than the penultimate, 
and also that the last joint of leg iv. is not swollen. In leg i. the 
last joint is usually swollen, often more so than in species of the 
family last quoted. They are also red in colour, though some 
species are darker than others; the body is clothed with bristles 
or feathered hairs according to the species. The palpi are five- 
jointed, prominent, often swollen at the middle, the penultimate 
joint ending in one or two claws, the last joint appearing as an 
appendage or “ thumb to the one preceding. Leg« seven-jointed 
and clothed similarly to the body; tarsi terminating with two 
small claws. The cephalothorax has a crista running down the 
middle, and this is enlarged at the centre or posterior extremity 
into a triangular space known as the areola in which are two pores 
from which arise bristles. Two eyes are plact'd on each side of 
the cephalothorax, and these are frequtiiitly elevated upon long 
pedicels. 

Tn the larval foj‘m, these Acarids are parasitic, and are found 
at times on l)eetles, l)utterflies, moths, flies, mosquitoes. Mr. G. 
A. Waterhouse, B.8c., has taken the Leptus (or larval form) of a 
Trombidium from butterflies collected by him on Mt. Kosciusko. 
Mr. G. Goldfinch has also collected forms of Leptus from the 
common house-fly. The mature Trombidiidie feed on insects— 
plant lice, caterpillars and the like. In the United States one 
species, Trombidium locustaimm^ Itiley> destroys numbers of 
grasshopper eggs, and in France a species has been recorded as 
destroying the root forms of Phylloxera, that scourge of the ^'ine. 

Ill Europe, Japan and America, the larval forms of Trombi- 
diidte, when numerous, are sometimes known to attack man, 
causing intense irritation and pain, and have even been known to 
promote serious complications. In the United States they are 
known, when found upon man as “ Red Bug.'' These larval 
mites burrow beneath the skin and produce inflanK^d spots. As 
Banks points out, “this is an unnatural position for the mites, 
and they soon die, but the waiting is not pleasant. In France 
these pests are known as rouget or aotUat, and are the cause of 
Erythema antumnale ; in Germany they produce Stachelhee7*kran- 
theit. In England they are called “ Harvest Mites ” or “ Goose¬ 
berry Bugs ; in Mexico, Tlalsahnate ; Japan, Akamushi ; and 
the West Indies, Bete-rouge, 


Bunkn— Lor. cit., p. 30. 
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Genus Trombidium, Fahr. 

Trombidium sericatum, sp. nov, 

(Fig. .35). 

Scarlet, ovate, the animal densely 
covered with silky pubescence, body 
arched, granulated ; junction of cephalic 
and thoracic segments ill-defin( d. GHstn. 
—Full length of cephalothorax, and 
enlarged at the middle into a triangular 
area. Eyes. —Four, sessile, aranged in 
two pairs—one on each side of the crista. 
Abdomen .—Much the widest in front, 
rounded off posteriorly. Genital Aperture. 
—Seated between the hind cm'rc, and 
behind the anal opening. Legs. —Eight, 
yellowish, short, stout, seven-jointed, 
pilose and arranged in two groups of 
four each, two pairs being seabed well in 
front, the other two pairs placed near 
abdominal extremity. Length of body 4*5 mm., breadth 2*3 mm. 

Hah. —Gisborne, Victoria (Mr. Geo. Lyell). Mr. A. H. 
McCulloch, of the Australian Museum collected specimens at 
Wyangarie, New South Wales. 



Trombidium papuanum, Canest. 

2h'umhidium papuanum^ Canest., Atti. 1st. Veiiet., (G), ii., 1884, 
p. 718, pi. iv., fig. 5. 

Host .—** On an Australian Longicorn.’^ 

Hob. —Australia. 


Leptus (larvce). 

Host .—Butterflies (Mr. G. A. Waterhouse, B.Sc.). 
Hah. —Mt. Kosciusko, at 6000 feet. 


Leptus (larvm). 

Host. —House-fly (Mr. G. Goldfinch). 
Ha\ —Mosman, Sydney. 
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Leptus (larvcB). 

Host —Day-flying Moth— Froc^ns viridipulverulenta, Guer. 
(the writer). 

flab, —Sydney 

Ohs, —Mr, Goldfinch has also obscn^ved a Lapins on a moth, 
Sericea specta^is, Gn. 

Super-family HY DRACHNOIDEA. 

Family HYDRACHNIDJ5. 

In this family only one species, Hydrachna odontoynathus, 
Canest., has been recorded from Australia, and two more are now 
added Eylais maccullochi and Atax cumberlandmsis. The 
family is extensive and widely distributed, and the spt?cies occur 
not only in fresh and brackish water, but also in the sea. All 
are free-swimming as a rule in the adult stage, but in the larval 
states they are parasitic. In the Hydrachnidee, the integument is 
entire, there being no division between the cephalic and thoracic 
regions, and the body is more or less convex, spherical or broadly 
ovate. In some genera, as in A^Tenurics^ Duges, the male has an 
elongated abdomen tipped with a median projection called the 
pHiolus, In the genus Eylais there are four simple eyes situate 
close together on a plate ruiar the median line, whilst in Atax^ 
Fabr., there are only two, and these are widely separated. The 
integument is soft, and the animals are either scarlet or bluish- 
green ; according to Banks, some American species are prettily 
marked with yellow and black, and vary considerably in macula- 
tion. The mouth-parts are often hidden under the anterior 
margin of the cephalothorax, and the mxiayiUary palpi, consisting 
of four or five joints, varies so much, that it is of great value to 
the systematist in classification. Tlie legs are usually of equal 
length, altliough it is not uncommon to find the first pair some¬ 
what the longest; normally they are seven-jointed, and clothed 
with long hairs which aid them in swimming ; in this respect 
the third and fourth pairs are much more densely hairy than tlu^ 
others. 


Genus Eylais, Latr, 

== Enlais, Piersig and Lohmann. 

Eylais maccullochi, sp. iun\ 

(Fig. 36). 

Scarlet, elliptical, sti’ongly arched, integument smooth ; mouth- 
parts hidden under anterior margin of cephalothorax. Body ,— 
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Entire, there being no division between 
the thoraoic and abdominal segments. 
Maxilla7^ Palpi .—Five-jointed, hairy. 
Eyes. —Four, simple, close together 
upon an eye-plate,arranged in pairs, one 
eye in front of the other. Genital 
Openimj. —Midway between the pos¬ 
terior coxae. —Arising close to¬ 

gether on anterior part of venter, and 
in a radiate arrangement; they are 
not strong, but are of moderate length, 
ng. HD. **'*^^^ provided with swimming 

E. maccuUM/ii,Bmnh. hairs; the fourth pair is soiuewliat 

the longest. Coxal or Ephneral Plates. 
—Four, united to the venter. Length of body 3*5 mm., breadth 
2*7 mm.; some specimens rather smaller. 

Hah. —Parramatta, June, 1905, in ponds. 

Ohs. —I have named this sp(?cies in honour of Mi*. A. R. 
McCulloch, of the Australian Museum, who at my request and 
some personal inconvenience to himself, collect(‘d this and other 
material for me. 



Gemis Hydrachna, Mull. 

Hydrachna odontognathus, Canest. 

Hydrachiia odo7Uo(piathns, Canest., Atti. Tst. Venet., (6), ii., IHS.5, 

p. 719. 


Host —A water beetle. 
Hah .—Australia. 



Fig. 37. 

ji. cumherlandensUi Hainb. 


Genus At AX, Fah, 

AtaX CUMBERLANDENSIS, spi. 'nor. 

(Fig. .37). 

Body bluish-green ; legs green ; 
elliptical, strongly arched, mouth- 
parts hidden under anterior mar¬ 
gin of cephalothorax. Maxillary 
Palpi .—Enlarged at base, fourth 
joint bearing three spurs below. 
Eyes. —Two, simple, widely apart. 
Body. —Entire, integument smooth 
with a finely impressed median 
longitudinal mark, wavy in out- 
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lino, running down the abdomen ; this has two lateral branches at 
its anterior extremity. On the underside the colour is a little 
lighter than above. Genital Opening, —Near posterior extremity. 
Sucking Discs, —On each side, twelve. Legs. —Not strong, 
ratlier long; fourth pair somewhat the longest; all provided with 
swimming hairs. Coxal or Epimeral Plates. —Three, united to 
the venter. Length of body 1*9 mm., breadth 1*2 mm. 

Ilah. —Parramatta, in ponds, June, 1905 (Mr. A. H. McCul- 
locli). 

Ohs. —Species of the Molluscan genus Diplodon^ Spix, occur in 
fresh-water ponds around Parramatta, and they are frequently 
infested with Acarids. The latter, however, are scarcely 
parasitic, as they feed on minute animals drawn in by the 
mollusc. 


Family HALACAllIDiE 

Several species of HalacjaridsB have been recorded from Aus¬ 
tralia and adjacent islands, and as all of these are pelagic, it is 
only natural to expect such forms (or at any rate, some of them) 
to have a wide g(H)graphical range. Those occurring on the shores 
of New Guinea and the North Island of New Zealand, for 
instance, may cei*tainly be expectcMl to occur here. These 
Acarids are minut<*, ranging from one to two millimetres in lerigth. 
They are found upon Alg«e, Corals, Crustaceans and Chitons, 
often in shallow watt'r, although some have Ix'en di edged at 
considerable depths. Halacarids have a tough skin, which may 
be striated or granulated, and most frequcmtly destitute of hairs 
or bristles. The body is usually clearly divided into two parts, 
and the cephalothorax has usually three eyc^spots—one on (‘ach 
side and one at the middle in front. I-»egs are moderately long, 
rathei’ widely noparated at the base, and lateral or sub-lateral in 
origin. Each tarsus tt^rminates with two claws. Some Hala- 
caridse occur in fresh water, and some in brackish. 

Genus Agaue, Lohm 
Agaue BREVIPALPUS, Troues. 

Agave brevipalpus, Troues., Naturaliste, xi., 1889, p. 181 ; Bull. 

Sci. France Belgique, xx., 1889, p. 247; I^ohmann in Ergeb. 

Plankton Exped., ii., 1893, p. 87; Trouessart, Bull. Soc. 

Zool. France, xxv., 1900, p. 47. 

Hosts. —Algse and Corals 

Hah. —^facific Ocean, Sydney, New South Wales ; also Mediter¬ 
ranean Sea; Atlantic Ocean ; Azores, Canaries, Bermudas, Brazil. 
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Genus HalacahOs, Gosse 

HaLACABUS (PoLYMKLA) H18PIDU8, Lohm 

Halacanf^s (Polymela) hispidusy Lohm., Ergeb. Plankton Expecl., 
ii., 1893, p. 71, pi. iii., f. 7, 941. 

Host —Algte. 

Hah, —Pacific Ocean, Sydney. 

Halacabus (Polymela) PANOPiE, Lohm 

Halacarnii (Polymda) pa^topcBy Juo\m\.y Ergeb. Plankton Exj>ec]., 
ii., 1893, p* 72, pi. iii., f. 1, 8, pi. iv., f. 8, 9. 

Host ,—Algcu 

Hah. —Pacific Ocean, Sydney; Atlantic Ocean, Cape Verd. 

Halacabus (Polymela) panop.e, var. squamifeba, Lohm. 

HaJl.acavus (Polymela) panopoiy var. squami/eray Lohrn., Ergeb. 
Plankton Exped., ii., 1893, p. 73. 

Host. —Algw. 

Hah. —Pacific Ocean, Sydney ; Atlantic Ocean, mouth of th(* 
Amazon llivx'r. 

Halacabus (Polymela) chevrbuxi, Trones. 

Halaca7**HA!t (Polymela) chevreuxiy Troues., Naturaliste, (3), xi., 
1889, p. 162 ; Bull. Sci. France Belgique, xx., 1889, p. 245 : 
Lohman, Ergeb. Plankton Exjx^d., ii., 1893, p. 73, pi. iv., f. 
3-7, 10, 11, text fig. 6; Troue.ssart, Bull, Soc. Zool. France, 
XXV., 1900, p. 46. 

Hosts. —Algee and Coral.«i, 

Hah. —Pacific Ocean, Sydney, Chili; Atlantic Ocean, Azores, 
Canaries; Mediterranean Sea. 

Halacabus oblongus, Lohm. 

Hcdmarns oblonyuSy Lohm., Ergeb. Plankton Exped., ii., 1893, p. 
83, pi. ix., f. 1, 3, pL X., f. 3, 7, text fig. 9. 

Hosts. —Ascidians and Alcyonarians. 

Hah, —Pacific Ocean, Sydney. 
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Halacarus (Copidoonathus) lamellosus, Lohm. 

Tiala^ar'ns (Copidognathus) lameUoaua^ Lolim., Ergeb. Planlcton 
Exped., ii., 1893, p, 79, pi. vi., f. 1-9, pi. vii., f. 1, 4. 

Hosts. —Algae and stationary animals. 

Hah. —Pacific Ocean, Sydney; Atlantic Ocean, Bermudas and 
mouth of the Amazon. 

Halacarus (Copidognathus) pulcher, Lohm. 

Halacarm (Copidognathus) pulcher, Lohm., Ergeb. Plankton 
Exped., ii., 1893, p. 77, pi. v., f. 1-8, text fig. 7. 

Host. —Alga*. 

Hah, —Pacific Ocean, Sydney ; Atlantic Ocean, Bermudas and 
Ascension. 


Super-family IXODOIDEA. 

The Ixodoidca embrace by far the best known of all the 
Acarids, and are popularly termed ticks. They form a 
perfectly natural group, the members of whicli may be easily 
known by their general appearance and size, for none are so small 
that they may not be seen by the naked eye. All are parasitic, 
their hosts including sometimes man, various mammals, birds an<l 
reptiles. Their integument is coriaceous ; the females are much 
larger than the males, and their bodies capable of considerable 
distension. Before distension they are somewhat triangular in 
outline, rather flat, with prominent, slender legs, and the beak¬ 
like rostrum in front. Of our Australian tick acquaintiinces .some 
are indigenous, and some introduced—the latter which includt^s 
the Cattle Tick, Rhipicephalus aunulatus, Bay., l>eing by far tlie 
most serious. 


Family ARGASIDyl^] 

Genus Argas, Lair 
Argas bkflexus, Fah. 

Argas rejiexa^s. Fab., Ent. Syst., iv., 1794, p. 426. 

Aca/nis refiexas, Fab., loc. cit. 

Argas re^xus, Latr., Precis des Car. gen. des Ins., 1796, p. 178, 
an V. 

Rhynchoprion columbee, M4m. Apterologique Strasbourg, 1804, 
p. 69. 
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Argas reflp/xus^ Neum., Mem. Soc. Zool. France, ix., 1896, pp. 4-0, 
f. 

Hosts. —Pigfeons, fowls. Starcovici reported that he has seen 
the larvae on the horse in llouinania. 

JIah. —Europe (widely distributed). Australia (introduced). 

Argas persicus, Fischer da Waldheim. 

Ary as pei'sicmy Fischer dti Waldheim, Bull. Acad. Sci. Moscou, 
1823. 

Aryas persecusy Laboulb^ne and P. Megnin, Journ. Fanat. et de 
la physiol., xviii., 1882, p. 317, pi. xxi.-xxiii. 

Aryaspersecusy Michael, Nat. Sci., May, 1892, p. 202 ; N.S.W. 
Agric. Gaz., vii., 1896, p. 593; and ihid.y xii., 1901, p. 1349, 

Aryas persicuSy Neum., Mem. Soc. Zool. France, ix., 1896, pp. 
7-9, f. 4, 5. 

Hosts. —Human beings and probably domestic fowls. 

Hah. —N. W. and N. E. Persia, from whence it appears to lia\ e 
spread into Europe ; Adelaide, S.A. (introduced). 

Aroas AMEHICANUS, Fackard. 

Aryas amcricamiSy Packard, Arachniday U. S. Geol. Survey, 

1872, p. 710, fig. 68. 

Aryas americattusy Frogg., N.S.W. Agric. Gaz., ix., 1898, p. 975 ; 
ihid.y xi., 1901, p. 542; ibid., xii., 1901, pp. 1285 and 
1349, pi. 

Aryas americaniiSy Neum., Mt'*ni. Soc. Zool. France, ix., 1896, 
pp. 9-12, f. 6-11. 

Aryas americanay Brown, Journ. Agric. Viet., i., 1902, pp. 
86-90 and 209-216. 

Domestic fowls and turkeys. 

Hah. —America; Australia (widely distributed; introduced). 


Aroas sp. 

Aryas sp.y Fuller, N.S.W. Agri<;. Gaz., vii., 1896, p. 590, f. 1-4. 

Hosts .—Domestic fowls. 

Hah .—New South Wales. 
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Family IXODTD^. 

Trihus A: RHIPICEPHAL^. 

Genus HiEMAPHYSALis, Koch. 

= Rhipistoma^ Koch j Gonixodes^ Duges; Opistodon^ Canestrini. 
Hasmaphysalis papuana, Thor. 

Ihmiaphysails papuana^ Thor., Ann. del Mus. civ. di St. Nat. 

di Genova, xviii., 1882, p. 62, pi. vi., f. 40-45. 

IFemaphysails papuana^ Neuin., Mem. Soc. Zool. France, x., 1897, 
p. :m, 337. 

Host. — Not known. Canestrini found two examples, 1 ^ 1 9 , 
attached to a strip of skin from some mammal, in cotton which 
had been used for packing some insects and reptiles from Aus¬ 
tralia (Queensland). 

Hab. —New Guinea (Kamoi), and Queensland. 

HiEMAPHYSALIS LEACHI, And. 

ILemaphysalis leachi, Aud., Description de TEgypte, 2nd ed., 
xxii., 1827 ; Zoologie, Explic. des planches, p. 428. 
Rhipisiomit leachi, C. L. Koch, Archiv fiir Naturgeschichc^, (1), x., 
1844, p, 239. 

Rhipistoma ellipticum, C. L. Koch, loc. cit. 

Rhipicephalus dlipficus, C. L. Koch, Uebersicht des Arachiiideii 
systems, iv., 1847, p, 135, pi. xxx., fig. 111. 

Rkipidostoma leachi, Karsch, Monatsbericht K. Akad. Wis. 
Btu'lin, 1878, p. 337. 

llwmcvphysails lemhi, Neum., Mem. Soc. Zool. France, x., 1897, p. 

347-350, f. 13-15, loc. cit., xiv., 1901, p. 263. 
llicmaphysalis leachi, Frogg., N S.W. Agric. Gaz., xi., 1900, p. 
542. 

Hosts. —In Eastern Ethiopia, Fclis pardus, Linn, (leopard); 
cattle aud horses at Grafton and Wallangra, N.S.W. 

Hah. —Widely diatiibuted over the African continent ; 
Narrabri and Kempsey, N. S. Wales (introduced). 

HiEMAPHYSALIS LONGICOKNIS, Neum. 

Hieoiaphysalis longicornis, Neum., M^m. Soc. Zool. France, xiv., 
1901, p. 261, £. 2. 

Hosts. —Cattle. 

Hah. —Narrabri and Kempsey, N. S. Wales. 
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Genus Ehipicephalus, Koch. 

= Jca?w (in part), linn.; Ixodes (in part), Latr.; Phauloiocodes 
Berl.; Boophilus^ Curt. 

Ehipicephalus annulatus, Say. 

Rhipicpphalus annulatm Say, Journ, Acad. Nat. Sci. Phil., ii. 
1821, p. 75. 

Hamaphys^is rosea^ Koch, Archiv. f. Naturgesch, (1), x., 1844 
p. 237 ; Uebersicht des Arachnidensystems, iv , 1847, p. 121 
pi. xxvi., fig. 95 fig. 97 

Ixodes bovisy Eiley, In Eep. on Diseases of Cattle by Gamgee, 
U S. Dept. Agric., Special Eep., 1869. 

I.codps hovisy Fuller, Agric. Gaz. N.S.W., vii., 1896, p. 765, 
pis. i.-iv., text figs. 

1.codes identatusy Gamgee, Eep. Diseases of Cattle, U.S. Dept. 
Agric., Special Eep., 1869. 

Lcodes duyesiiy Mt^gnin, Les Parasites et les Maladies Parasitaircs, 
Paris, 1880. 

llmmaphysatis micropolay Canest., Atti. della Soc. Veneto Trentina 
Sci. nat, xi, fasc. 1, 1887, p. 104, pi. ix., f. 3 and 5. 

Curt., Washington Biolog. Soc., 1890; loc. cit.y 
1891 ; Journ. Coinpar Med. and Vet. Archives, 1892, p. 1 ; 
Bull. Texas Agric. Exper. Sta, No 24, 1892; N.S.W. Agric. 
Gaz (reprint), vii., 1896, p. 454, pis. 1-3. 

Roophilus (Ixodss) boviSy Fuller, N.S.W. Agric. Gaz., vii., 1896, 
p. 451, two text figs. 

Rhipieephalus calcaratuSy Birula, Bull. Acad. Imp. Sci. St. 

Petersbourg, No. 4, 1895, p. 361, pi. ii., f. 10-20. 
Rhipicpphahis annnlatusy Rainb., Rec. Aust. Mus., iii., 1899, p. 
131. 

Rhipieephalus annulatus, Frogg., N.S.W. Agric. Gaz., xi., 1900, 
p. 542. 

Rhipieephalus annulatuSy Neum., Mem. Soc. Zool. France, x., 
1897, p. 407, f. 37-42; loe. eit.y xiv., 1901, p, 276. 

Hosts .—The hosts of tliis, now cosmopolitan, species &ve as 
follows :—In Texas, Maryland, Washington, Chicago, Baltimore, 
Kentucky, Kansas, Arkansas, New Mexico and Honduras: 
oattle; Cuba: cattle and dogs; Jamaica: cattle; Florida: Deer 
(Cariaeus mryinianusy Bodd.); Guadoloupe, where it is known 
as the “ Creole Tick : cattle; Paraguay : under the bark of trees ; 
Timor : Sambar deer (Rusa equinusy Cuvier) ; Caucasus and 
Transcaucasus of Asia, Singapore : cattle; Algiers and Morocco : 
<jattle; Barbary and Touariek : sheep. 

Hah. —Cosmopolitan. 
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Rhipicephalus annulatus, mr. australis, Neum. 

Rhipicephaliis annulatus^ van mistralis^ Neum., Mem. Soc. Zool. 
France, xiv., 1901, p. 280. 

Rhipicephahiff annulatus. var. australis. Fiw^., N.S.W. Aunc. 

Gal, XL, 1900, p. 542. 

Hosts .—Cattle (Queensland Cattle Tick). 

Hah. —Queensland. 


TrihusB : IXOD^E. 

Genus IxoOES, Latr. 

= Acarm (in part), Linn.; Cynorhfmtes (in pait), Herm. ] Cro- 
tonus (in part), Dura. 

Ixodes ornithorhynchi, Lucas. 

Lroies ornithorhynchi, Lucas, Ann. Soc. Entom. France, (2), iv., 
1845, p. 58, pi. i., f. 3. 

Ixodes <rrtiith<ahynchi^ Neum., Mem. Soc. Zool. France, xii, 
1899, p. 142, f. 18, 19. 

Host. — O'niithorhyncus anatinuSy Shaw. 

Hah. —Tasmania ) also Marianne Isles, Micronesia (Monotrenu' 
r('corded as host does not occur here). 

Ixodes tasmani, Nmm 

I.rodes tas^naniy Neum., Mem. Soc. Zool. France, xii., 1899, p. 
144, f. 20. 

Host. —Not known. 

Hah. —Tasmania; Is. of St. Pierre, Gt. Australian Higlit. 
Ixodes holocyclus, Neum. 

hiodes holoivydusy Neum., Mem. Soc. Zool. France, xii., 1899, j). 
151, f. 24-26. 

Lewies holocyclusy Frogg., N.S.W. Agile. Gaz., xi., 1900, p. 541. 

Hosts. —Man, dog. Commonly known as “ Bush or “ Dog ’’ 
Tick. Froggatt quotes it as infesting low shrubs, one in par¬ 
ticular— Kunzia capifntny Heichb.—has been called “ Tick Bush ” 
on this account. This tick is also recorded by Neumann as 
occurring on the Brush-tailed Pouch Mouse —PhiHcoyah ppui- 
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cillata^ Shaw; the red squirrel of India, and another squirrel 
Sciwnis variaMlis, Geoff. The locality for the latter animal is 
given as India, but according to Trouessart (“Catalogus Mam- 
malium the habitat should bo South and Central America. 

Ilab. —New South Wales, Queensland, India (?), S. and C. 
America (?). 


Gfmutt Aponomma, Xmm. 

Lwdea^ Latr. (in part) ; Ophiodes^ Murray (mom, prreoc.). 

Aponomma trimaculatum, Lucas. 

Aponomma trimaculatum, Lucas, Ann. Soc. Ent. France, (5)^ 
viii., 1878, p. Ixxvii. 

Ixodes trimaculatus, Lucas, loc. cit. 

Aponomma trimacidatimn, Neum., Mem. Soc. Zool. P'rance, xii., 
1899, p. 187, f. 41 ; loc. cit., xiv., 1901, p. 291. 

Aponomma trimaculatuoi, Frogg., N.S.W. Agric. Gaz.,, xi., 1900, 
p. 542. 

Hosts. —Cattle; Lace Lizards : Varanns leucostigma (sic) and 
V. salvattyr, Laur. 

I/ab. —New Guinea (or Guinea, fide Ntmmann) ; Palang, 
Sumatra; and Narrabri, N. S. Wales. 


Aponomma decorosum, L. Koch. 

Aponomma decorosum, L. Koch, Verhand. b. Ges. Wien., xvii., 
1867, p. 241. 

Ixodes decorosus, L. Koch, loc. cit. 

Ixodes vara.ni, L. Koch, loc. cit. 

Apojiomma decorosum, Neum., Mem. Soc. Zool. France, xii., 
1899, p. J94, f. 46-48. 

Aponomma decorosum, Frogg., N.S.W. Agric. Gaz., xi., 1900, p. 
541. 

Aponomma decorosum, Neum., M6m. Soc. Zool. P'rance, xiv., 
1901, p. 292, f. 9. 

Hosts. —Lizards : Varanus gifjanteiLs, Gray; Varanns sp. ; V, 
varius. Gray; Snakes : Python sp.; the Echidna : Tachyglossus 
aculeatus, Shaw. 

Hob. —Australia : Brisbane, Sydney, Goulbum ; Fiji. 



A SYNOPSIS OF AUSTRALIAN ACARINA—RAINBOW 


m 


Aponomma HYDROSAUEI, Denny. 

Apiniormna hydroftauri, J.)eTiriy, Ann. Mag. Nat. Hist., xii., 1843, 
p. 314, pi. xvii., f. 4. 

Ixodea hydromnr% Denny, Im. cit. 

Amhlijnmnui hydrumuri^ Kocli, Arcliiv. f. Naturg., \., (1), 1841, 
p. 231. 

Aponomma hydromuri, Neuiii., Mein. Soc*. Zool France, xii., 
1899, p. 197, f. 49, 50, 

Aponomma hydromuri, Frogg., N.S.W. Agric. Craz., xi., 1900, p. 
541. 

I/osta .—Lizards : Varanms- oar inn, Gray ; T. yoiddl. Gray ; 
Kichidna : Taiihy<jlons}is aonleafun, 8haw. 

JIah. —Australia and Tasmania. 


Aponomma concolou, Keimi, 

Aponomma concolm\ Ncnirn., Mem. H^k’. Zool. France, xii., 1899, p. 
198. 

-Echidna : 7Whyylonms acnleafan, Sliaw. 

Hah ,—<;j ueensland. 

Obn .—Neumann ad<ls a note to his description, of which the 
following is a translation : “ Founded on an individual labelled 
‘ Ixoden coxaddn, Gerv., on a Hyntrlx, (juecaisland,’ and whicli 
only corresponds in its habits with lx. coxal is., Gervais, whicli 
latter is jirobably a Dcxmaceutor."’ 


Aponomma koixutum, JVeum, 

Aponomma Hcinctnm, Neum., Mem. 8oc. Zool, France, xiv,, 1901, 
p. 293. 

Aponomiiia ecinctum, Frogg., N.8.W. Agric. Gaz., xi., 1900, p. 
642. 


Hosts, —Beetk^s : Anlacocydiis kavpi, Mad. 

Hah, —Queensland, New South Wales. It will also occur, 
doubtless, in othei* States. 
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GeMUB Amblyomma, L. Koch. 

zzL Ixodes (in part), Latr. 

Amblyomma triguttatum, C. L. Koch. 

Amhlyormna triguttatum^ C. L. Koch, Arcliiv. f. Naturg., (1), x., 
1844, p. 255; Arachiiidsysteni, iv., 1847, p. 60, pi. ix., f. 33, 

Amblyomma irigutiainm^ Neum., Mem. Soc. Zool. France, xii., 
1899, p. -Jlh. 

Amblyomma triguUatum, Frogg., N.8.W. Agric. (3az., xi., 1900, p. 
541. 

Amblyomma trignttat')nn^ Neum., Mem. Soc. Zool. France, xiv., 
i901, p. 298. 


Hi Hits. —Horses, cattle, dogs; the “ Paddy-melon,’’ MacropiiH 
thetidis^ Ijesson; and the Echidna, Tachyghtssus acalmtu.^, Sliaw. 

Jfab. —N. S. Wales and Queensland. 


Amblyomma limbatum, Keam . 

Amblyomma limhatum^ Neum., Mem. Soc. Zool. France, xii., 1899, 
p. 231. 

Host. —Not indicatt'd. 

Hnb. —King Island, Bass Straits ; Adelaide. 

Ohs. —Neumann thinks this may probably be a variety of A. 
morslice, L. Koch. 

Amblyomma postooulatum, Nsuui. 

Amblyomma postoculatum, Neum., Mem. Soc. Zool. France, xii., 
1899, p. 232. 

Host. —Not indicated. 

I/ab. —King Island, Bass Straits ; Adelaide. 

Amblyomma mobeli^:, L. Koch 

Amblyomma morelice., L. Koch, Verhandl. K. zool. hot. Ges. 
Wien., xvii., 1867, p. 241.' 
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Amblyomma Neum., M6m. Zool. France, xii., 1899, p. 

l>58. 

Amhlyomma Frogg., N.S.W. Agiic. Gaz., xi., 1900, p. 541. 

Hosts. Horses, Kangaroos, and Carpet Snake, Python spUotes, 
Lacep 

f/ah. — N. S. Wales and Queensland. 


Super-famih/ G A.MASOIDEA. 

Tht' species included in this super-family are well-known to 
collectors, not only from the fact that many ar(' common, but also 
because many pass a portion of their life attached to spiders, 
myriapods, and insects. These mites havT, as a rule, a hard, 
leathery integument; some, however, are soft-bodied; they are 
broad, flat, short-legg(»d, devoid of eyes, but exceedingly sensitive 
in point of touch ; some of these miters can run rapidly, and leap, 
while others are lethargic, and seek protection when disturbed by 
fc‘igning death. In some species the month-parts can be com¬ 
pletely withdrawn into the lx)dy. Normal!}' the mandibles are 
chelate, and tin* “ fingers denticulatcMl. Examples occur in 
which th(!S(‘ organs are elongate and styliforin, and hence adapter! 
for piercing. 


Family GAMABTD.E. 

This is an extensive family, of world-wide distiibution, and 
including many genera and species. And here, again, in workinjj 
over literature, thc^ student is brought face to face with the fact 
that more species have been descnl)ed and recorded from New 
Guinea than from Australia. Doubtless some of the Papuan 
forms will, when the subject is properly worked, be found to 
occur upon our island continent. For a description of the internal 
anatomy of the Gamasidae, and a description of their mode of 
coition, which latter is marvellous, and doubtless unique in 
nature, see Michaers paper “On the Variations in the Internal 
Anatomy of the Gainasiiw.”^* Species of Gamasidae have Iwen re¬ 
corded not only from Arthropods, but also from the ears of cattle 
and horses and from the boflies of moles, and nests of the 
latter ; some have l>een recorded as living on mosses and various 
plants. Amongst insects infested with these mites are beetles. 


” Micbacl—Trans. Linn. Soc., v., pt. 8, 1892, p. 281, et seq. 
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1)068 and ants ; some Gamasids feed upon the dead bodies of the 
latter. A species of Lmlnps has been observed to jump upon an 
ant and ride about on it, without in any way disconcerting the 
Formicid. Each species of mite is said to prefer to live ^vith a 
particular species of ant, although several kinds have been found 
in one nest. When the ants quit the nest the mites disappear 
also. Protonyinphs have been collected from plants, and deuto- 
nymphs and tritonymphs from meals—flour, etc.—and houses. 

Genus Cel.«N0P8Is, Kram. 

A number of mites from various parts of the world, 
including one from Australia, have been associated with Koch’s 
genus Gelreno, which was founded in 1835. This name, however, 
cannot stand for the Arachnida, as it was preoccupied for tlie 
Mammalia, Leach having in 1822 proposed Cdmun for a bat. 
For the present, therefore, I suggest that as Cdwuo^ Kocli, has to 
sink into the ranks of synonymy, Kramer’s Cehvnopsis be used 
instead. 


CsLiENOPSlS AUSTRALIAN A, Cauest. 

Cehmiopsis australiana^ Canest., Atti. 1st. Tenet., (6), ii., 1885, p. 
715, pi. vi., % 2. 

Host. —Beetles—type found upon a C(^tonid. 

IJab. —Australia. 


Genus IjiELAPS, Koch. 

LiELAPS DOL1 c[h]aNTI!US, Ccinest. 

Lfdaps doliG\K\authns^ Canest., Atti. 1st. Tenet., (6), ii., 1885, p. 
709. pi. vii., f. 2 and 3. 

//()«<.—Beetles—type found upon a Lamcdicorn. We have in 
our collection, specimens probably referable to tluH species, from 
beetles and spiders collect(*d by Mr. S. J. H. Moreau, at Antonio, 
near Rydal, N. S. Wales. 

Hah. —Australia, 

LiELAPS CONIFEBUS, CauesL 

Lidaps coniferus^ Canest., Atti. 1st. Tenet., (6), ii., 1885, p. 711, 
pi. 'vdi., f. 4. 

Host —Beetles^—type found upon a Longicom. 

Hah. —Australia. 
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Laelaps stilosus, CanesL 

Lcnlaps Canesfc., Atti. Ist. Venet., (6), ii., 1885, p. 711, 

pi. ix., f. 3. 

HoKt. —Beetles—type found upon a Longicorri. 

If ah, —^Australia. 


Genus 8eius, Koch. 

Spe(ues of this genus have been recorded as occurring upon 
moss, and in caves; and protonymphs upon plants. Only one 
species has, so far, been described from Australia. 

8eius acanthukus, Cfmest. 

Sf'ius acanthurns^ Canost., Atti. 1st. Venet., (6), ii., 1885, p. 712, 
pi. ix., f. 1 and 2. 

Hah. —Australia. 


Genus Gamasus, Latr. 

GaMASUH FLAVOLniBATUS, L. Koch. 

Gauiasns ffavolimhatus^ L. Koch, Verhandl. K. zool. l)ot. Ges. 
Wien, 1867, p. 242, 

H<fh. —Queensland. 

Genius BeKLESIA, Cattest. 

Berlesia rapax, Canest. 

BerJesla r^aptcc, Canest., Atti. Jst. Venet., (6), ii., 1885, p. 714, 
pi. ix., f. 4. 

J/ah. — Australia. 


Fa^riily DERMANYSSID^. 

The mites included in this family are soft-skinned, and parasitic 
on warm-blooded animals. Banks considers tliat whilst these 
Acarids differ much in general appearance from the Gamasidie, to 
which they are closely allied by structure, it would nevertheless 
be better to abandon the group. The beat character for separa- 
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tion from the Gamasid«e is their parasitic habits. The family, 
as at present constituted, is divided into two sub-families, tlie 
Dermanyssime and Halarachninse, and they are distinguished 
from one anothei- by, in the first of these, the presence of an anal 
plate, and in the latter, the absence thereof. 

These mites are parasitic on bats, mice, rats and birds, and 
some of them have followed their hosts in their travels from 
place to place, and so have l)ecome not only widely distributefl, 
but in some instances, cosmopolitan. Two species of JDfirmmnjHttna 
hav(' found a home in many lands, and they are recorded below 
as parasitic on domestic birds. By the uninformed they are fre¬ 
quently confused with Bird Lice. Other forms doubtless occur, 
but none liave b^jen described from Austi*alia. 


Genus Dkrmanyssus, 

DeKMANYSSUS OALLINiE, De Geer, 

De'i^imiyssns (jaUince.^ De Geer, Mem. Inst., viL, 177H, p. 11. 
Acarns yallime, De Geer, loc, clf, 

Demianyssus yallince,, Oudem., Tidjs. V(K)r Entom., xh ., 1902, 
p. 13, pi. i., f. 2, 3. 

Hosts ,—Domestic fowls. 

//«6,^Cosmopolitan ; Australia (introducecl). 


DkRxManyssus avium, Du yes, 

\ 

De/rmanyssns avium, Duges, Ann. Sci. Nat., (2), i., 1834, p. 18. 
Dermnnyssvs annum, Murray, Econom. Entom. (n. d.), p. 109, 
2 f. in text 

Hosts. —Pigeons, canaries, domestic fowls. 

Hah ,—Cosmopolitan ; Australia (introduced). 

Ohs .—This species has been recorded as occurring on human 
beings, but it was accidental, and due to the individ^uals coming 
into contact with infested birds. It is also recorded that the 
removal of an infested henroost resulted in the cure of a case of 
supposed phthiriasis. The subject, a woman, was, but for these 
pests, clean and healthy. 


Banks— Loc. cit., p. 59. 
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Family UHOPODIl)^]. 

The Uro})Oflidie are distinct from the two preceding families in 
general appearance. The mites are small. They are usually 
found attached to insects, and are remarkable for the length of 
their mandibles, which are often twice as long as the body, 
slender, and teiiiiinating in delicate* chelae. I'hey are not, strictly 
speaking, parasitic, their presence upon insects being for the 
purpose of transporbition ; moreover, those found upon insects, 
are attached by a pedicel of excrement, and owing to the fact 
that they are immature, have been termed nymplui pedunculata. 
Up to the present two species have been described from Australia. 

(rpum Ubopoda, Latr. 

Ukopoda spinulipes, Canraf. 

Vropada Canest., x4tti. 1st. Venet., ((>), ii., 1885, p. 

714. 

Jfah ,—Australia (on a Geotrupid). 

GeHUK Fedrizzia, (Jauf^st. 

Fkdhizzia orossipes, Canenf. 

Canest., Atti. 1st. Venet., ((>), ii., 188.5, p. 

707, pi. viii., f. 1 and 2. 

//a^. -Australia (on a Geotrupid). 

Stiper-fanul// ORIBATOIUEA. 

The Acarids included in this group are popularly known as 
“BtH^tle Mitt^s.” They are small and hard; some have rather 
short legs, and others extremely long ambulatoiy limbs. Su[)er- 
ficially, these mites have a very beetle-like appearance, and this is 
doubtless the origin of the j)opular name. Oribatids may be 
easily distinguished from all other Acarids by the pi*e8ence of a 
hair or arta which is s(»ated on either side of the cephalothorax, 
and this arises from a small pore. These are usually termed 
paeudo-stig^Hatfp, and their function is unknown. The super- 
family under consideration is an extensive one and widely 
distributed. The specues occur on dead wood, lichens, in moss, 
amongst dead leaves and forest debris generally; some are 
aquatic, occurring in mangi’ove swamps and on fresh-water and 
marine Algte; a few species are ampliibious. These Acarids 
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are never pai-asitic, but are vegetable feeders. Usually tlu^y are 
oviparous, sometimes ovo-viviparous, and rarely viviparous. When 
the young emerge they have only three pairs of legs, but in the 
next stage they have four ; two other changes or ecdyses occur, 
however, bt^fore the adult stage is attained. About twenty 
genera are included in the Oribatoidea, and thtse include many 
species, but the group lias not been touched in Australia, notwith¬ 
standing the fact that quite a number of species occur, and some 
are stor^ away in private collections I have seen specimens 
from the Jenolan District, In 1897 Canestrini described several 
from German New Guinea. Tryon has recorded one under the 
name Leisoma, ap.y from Durundur, Q., but this is tlie only 
reference I can find. 


Family ORTBATID^^l. 

(rpnufi Liacarus, Mickapf. 

= Lnsotna^ Nicolet (nom. pneoc.). 

Lia(^aiuts sr., Tryan. 

Liavarm Tryon, Insect and Fungus Pests, 1889, p. IGO. 
Lpmnni( .sy;., Tryon, lac, v/it. 

Hah. — Durundur, Queensland 


Family T ARSON EMI 1).F. 

There are not many genera or species included in this family, 
but some forms are of the highest economic, importance. These 
Acarids are exceedingly minute?—in fact microscopic. All the 
species are parasitic—some on vegetation, some on cereals, such 
as grasses, rice and grain, and some on insects ; one species has 
b(?en found upon a mole. In Queensland, pine-apples and sugar¬ 
cane are aftected. The Tarsonemida? are soft-bodied mites, the 
males conforming somewhat to the Tyroglyphid type; but the 
females differ not only from them, but from all otlrer Acarians in 
having a clavate organ of uncertain use l>etween legs i. and 
The mouth-parts are formed for sucking ; mandibles slender and 
needle-like; palpi minute, barely visible; legs short and composed 
of five or six joints; anterior tarsi always terminated with one 
claw, the others have usually two and often a sucker; the 
posterior pairs of legs are widely remote from anterior pairs; in 


Banks Loc. cit, p. 74. 
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the males of Tarmnmim they are almost at the tip of the 
abdomen; in some species the abdomen shows traces of segmen¬ 
tation. One species of VftdicAdoide.^ and two of Tarwnemm have 
been recorded from Australia. 

Umiun Pediculoides, Targioyd-Tozzpfti. 

= lieterop'm^ Pal. 

Pedk^uloides alastokis, Froyy. 

FpdiculoidfiH (ilotitoriH, Frogg., Proc. Linn. Soc. N. S. Wales, ix., 

(2), 1894, p. 259. 

Jletevijpus aUvHloris^ Frogg., he, <nt. 

Hoat. — Almtor eriurynn^ Sauss. (a solitary wasp). 

7/a?;.—Granville, N. 8. Wales. 

Ohn ,—Some exotic species of this genus are parasitic on 
destructive insects, fn the gravid female the abdomen swells 
prodigiously. This is due to the development of the eggs. These 
not only hatch within the parent, but th(‘ young obtain their 
entire? nourishment there, and issue as sexually mature males and 
females. The new brood usually wander for a time over the 
mother's body and tht^n pair. Banks figures a normal and a 
gravid female. 


(rcaiLs* Tarsonemus, CauenU 

Tarsonkmus bancrofti, Mieh, fm.a.j 

'larsoHrntHs bancroftiy Mich, (m.s.), Bull. Koy. Gardtms Kew, 
1890, p. 85. 

TarsntieiHUfi banvrofti^ Insect Life, iii., 1890, p. 31. 

'rarsonenuts hancraffiy Mai'ch., Bull. Soc. Ent. France, 1902, pp. 
103, 104. 

'larsonemHs bancrofti, Banks, Proc. U. States Nat. Mus., xxviii., 
1904, p. 77 

Host Plant —Sugar canes, ^Saccharutn o/firinanint, 

Hab. —Queensland and Barbadoes. 

V iha, — T. bancrofti, Michael, is ass<.>ciated with the sugar-cane 
disease known in Queensland as “Red Rust.” This disease has 
l)een long established in Queensland, Dr*. Banci'oft having in 


Banks * Xoc. cit., pp. 74, 75, f. 144,1-R). 
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1876 reported the matter to Parliament. Tn a “Bulletin of the 
Royal Gardens, Kew,”^® I rend as follows : “ It appears not im¬ 
probable that the disease is identical with one which lias be(m 
not(‘d in the Malayan Archipelago, and in the Mauritius,in the 
Society Islands according to Professor Liversidge, and in Bahia.” 

Tarsonemus anaxas, Tnjinu 

Tarsonennts ananas, Tryon, Queensl. Agric. dourn., iii., pt. 6, 
1898, pp. 462-464, pi. IxxL, f. 1, 2, 5, 6. 

Tarsonrnnts anastv., Banks, Proc. U. States Nat. Mus., xx\'iii., 

1904, p. 77. 

Hast I*lant. ~-Vme apples ^ Ananasa sj)./. 
fiah. Queensland. 


Famdli^ TYROGLYPHIDA^. 

This is another small family of mitf^s, yet notwithstanding, out* 
of great economic importance, seeing that it embraces species 
notorious by reason of their infesting f(XKls—olieese, cereals, 
tul^ers, bulbs; some are also found attached to living mammals 
and insects (luring what is ti^rmed the hypopial stage. For 
species in this stage three genera were proposed on the supposition 
that th(^y were adult Acarids. These were Duges, 

Tiontopus, Koch, and Trirhodactylns, Duf. Megniid^ mad(' 
lengthy observations on the zoological position and economy of 
Acarids described under these generic names, and showed that 
they were all earlier stages of certain Tyroglyphidie. The two 
latter names were therefore dropped, whilst the first was retained 
and is still used as a name to distinguish these Acarids at a 
certain stage of their development—the “ nymphe cuirasse(s 
ad ventive, het^romorphe. ” 

Tyroglyphid mik^s are very small, pHle-coloui*ed, very soft, and 
have usually prominent chelate mandibles and moflerately long 
legs, the tarsi terminating with one claw; the body is about 
twice as long as broad. The adults are cei4:ainly blind, but in 
some hypopial forms there are organs which have never been 
satisfactorily defined and which may possibly be eyes. The 
division between the cephalothorax and abdomen is in\m*iably 

Mieha*?l—Bull. Roy. Gardens Kew, 1890, p. 86. 

Liversidge—Journ. Roy. Hort. Soe., New Ser., ii., 1890, pp. cxxxi.-cxxxii.; 
loc, cit„ iii., 1891, pp. 14-17. 

M^gnin—Comp. Rend., Ixxvii., 1878, pp. 129-132, and pp. 492-3. 
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distinct, and tiie upper part of the lx)dy is furnished with a few 
hairs, and these are generally long. We are indebted to the 
labours of MichaeP^ and Nalepa^” for our knowledge of the 
anatomy of these animals, and to their writings students are 
directed. The mode of coition in the Tyroglyphidie is exactly 
similar to that of th(» Analgesidae. Behind the anuH tliere is a 
small opening—the copulative aperture. In iilijviphaifUH^ the 
burm copniatrir projects extcu-nally into a small con(\ Copu¬ 
lation is not performed through the r/dra, but by this special 
opening,-*^ This opening leads to a rereptaenlnni seminisj which 
connects by a small duct to the ovaries. The transformations of 
these animals are amongst the most marvellous of the animal 
kingdom. All Tyroglypliidje (except Car]nffflyplu{H^ Robin) appeal* 
to lay eggs, sometimes of a large size. The young on hatching 
are six-legged, and after moulting obtain two more. From tluuice 
they may pass on to the adult state in the normal way, but more 
fre(|uently they i)ass through what has been already referred to 
as the htjjKipial Tlu‘ Hypopn.s is very distinct from the 

octo})cKl nymph from which it has developed. The body is hard 
and chitinous; there is no mouth orifice, and no distinct mouth 
parts. The legs are shoi t and ill-adapted for walking. On tln‘ 
ventral surface at the p()st<n*ior extremity there is an aix^a distinct 
from the general surface. This area is provided with sucking 
discs, by mi^ans of which the animal clings to the body of an 
insect or othei* creatun', and so the Acarid is carried about until 
it finals a suitable locality to undergo its next great change or 
molt, which transforms it into an octopod nymph that will feed 
and ultimately develop into an adult m\U\ Hence the hytH)pal 
stage is a phase in the life of a Tyroglyphid for the^ purpose of 
migration, but the causes whi(;h induce a nymph to transform to 
the Uifpopus are not known. 

When Tyroglyphids swarm in stored foods—cereals and the 
like—or buildings it is exceedingly difficult to combat them, since 
as they have no trachje they are not very susceptible to fumiga¬ 
tion, though some will succumb to tin* treatment. The wi*iter 
once siiw a grain merchant s store in Sydiu*y in which these little 
wretches swarmed in countless millions, to eradicatt* which much 
time and no little expenst' had to be devoted. 

Two indigenous species of Tyroglyphidie have been recorded 
from Australia, but in addition to these others occur which }ia\ e 
a more or less cosmopolitan range. 

Michael—Joum. Qiick. (Uuh, 1879, pp. 223-2HO, pi. xiii. 

10 Nalo])a- 8itz. K. Akad. VVica., 1883, xc., pp. 197-228; Ann. Mag. Nat. 

Hist., xiv., 1883, pp. 389-371 (abstract). 

*0 Banks—Proc. V. Htatcs Nat. MusKHiin, xxviii., 1894, p. 79, 80. 
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Genm Tykoolyphus, J.aU\ 

TyiiOGLYPHUS QUEENSLA^Dicus, Caneat. 

'rt/ rof/lf/phfiH (jnemiilamiicHH, Canest., Atti. 1st. Venet., (6), ii., 1885, 
p.‘ 721. 

Hak —Queensland (on a Cetonid l>eetle). 

TyROOLYPHUS BNT0M0PHA(iU8, f.aboub, 

I'tinuihiiilntH ('HtnmnphafjKs, Lalioub., An, Soc. Ent. France, 1862. 
Tifrnffhfpbidi nttomopbatfHXj Murray, Econom. Entoni. (n.d.), p. 
'2^3, 

Hah. —Cosmopolitan ; Australia (introduced). Attacks en¬ 
tomological collections. According to Murray, “largo insects, 
with the l)ody full of fatty particles, those which have not lived 
long or which have been l)rought up in captivity, and which have 
not paired, and those which have become f/rcusif (to use the 
technical (expression), are most liabh^ to attack.^' 

Tyuoolyphus siko, fJnn. 

Tyroifljiplnis Linn,, Syst. Nat., x. ed., 1758, p. 616. 

Acants siroj Linn., loc. cif. 

Tf/rof/biphuH siro, Murray, Econom. Entom., (n.d.), p. 267, with 
figs. 

Hah. -Cosmopolitan ; Australia (introduced). Infests cheese, 
grain, dri(^d meats. 


(rcnas PuLTEA, Canent. 

PULTEA DISCOIDALIS, Canest. 

Pal tea discoid alls, Canest., Atti. Tst. Venet., (6), ii., 1885, p. 720, 
pi. vi., f. 1. 

Hak -Australia (on a phytophagus beetle). 

Genas Aleurouius, Canest. 

Aleurobius FAKiNiE, l)e Geer. 

Aleurobias farhtfe, l)e Geer, Mem. Inst., vii., 1778, p. 97. 

Acarns fafina:^ De Geer, loc, dt. 

iia/L—Cosmopolitan; Australia (introduced). Infests Hour, 
grain, and stored foods. Does not appear to bet common. 

Obs .—Tryon refers to and figures a fungus-eating Tyroglyphid 
mite (? gen. et sp.).'^^ 

n Tryon- Queensl. Agric. Joum., 1898, p. 456, pi. Ixxi., f. 3, 4. 
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(renun Glyciphagus, Hermif. 

GlYCIPHAGUS DOMESTinUS, I)<' Girr. 

Ghjdphagus dontesticm, De Geer, Ins., vii., 1778, p. 89. 
Acartis domesticus, De Geer, litc. cit. 

GlyciphatfiiH Oudm., Tidjs. V(K)r. Entom., xl., 1897, p. 

251.' 

/ Glyciphagm pranuram^ H( 3 ririg, Die Kratzmilben, 1835, p. 619. 

Hah ,—Cosmopolitan ; Australia (introduced). This species is 
sometimes found in cork, dust, tohacx'o, collections of herbaria, 
meals (such as Hour), furniture. When it occurs in the latter it 
may be present in thousands. I have seen furniture in a house 
at Paddington, Sydney, where those Acarids were literally 
swarming. They feed on the animal fats of hoi’se-hair wlien the 
latter has not been thoroughly cleari(»d. The species is also known 
to infest all kinds of dried vegetable and animal matter which is 
not too hard ; hay and fodder in stabk^s, many vegeta})les and 
dungs, dried insects and fruits, sugar, and condensed milk whi(.*h 
has been h'ft (exposed, (i. domeatinis is probably synonymous with 
Hering’s (t, prunornin^ but the latttu* cannot be satisfactorily 
deteiiniiied from the original description and figure which is 
lacking in certain important details. This Acarid is responsible 
for what is known as “ grocers^ itch. G. doinr.stirnfi has also been 
recorded from the European “Blue Tit:” Panis cirndrns^ Linn. 

(d)s ,—Other species of this genus probably occur here, as in 
other parts of the world, seeing that bulbs and tubers are infested 
by tlu'iii. 


lamily ANALGESID^. 

The Analgesidte or “Bird Mites,” is an extensive family 
including about thirty-one genera and seven sub-genera. These 
Acarids are found on birds all over the world, and their presenct‘ 
is regarded as beneficial to a host, from th(3 fact that they keei> 
the feathers and skin clean. Except tht‘ ticks few Acarids are 
better known than the Analgesidte. Blixis being so sought after 
by museums as well as private collectoi's, it is only natural that 
these little animals should find their way into collections, and so 
receive attention at the hands of systematists. A few species 
have been recorded from Australia and these are (‘numerated 
Ixdow. The Analgesidte are more or less elongated animals with 
soft and transversely wrinkled skin ; usually the cephalothorax 
and abdomen are well-defined, but they are not endowed with 
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eyes nor stigmata ; the legs are usually short and stout, and 
airanged in two distinct groups ; the limbs have five joints, are 
provided with a few rather long hairs, systematically arranged, 
and each terminates with a rather large concave sucker, known 
as the auihtilacrnm ; sometimes only one tarsal claw is present, 
and sometimes two. The mandibles are usually chelate, anci 
finely toothed at the tip. The upper surface of the body is pro¬ 
vided with a series of stiff bristles, and these present lielpful 
sj)ecific characters. In dealing with the pr(‘ceding family refer¬ 
ence was made to the method of coition of the Tyroglyphida" and 
Analgesidfe, so that the matter need not be inferred to again 
here. The development and life history of this family is not 
well understood, but some species, at any rate, are known to pas.s 
through a hypopial stage. The egg is descril^ed as being large, 
elongate, slightly (iurved ; the newly hatched larva has usually 
six legs, but some forms oc^cur in whicli only four are apparent. 
Although the nymph has the general form of the adult mite, it 
lacks the gtuiital organs. 


PuEYANA, Haller. 

Sab-Umas Eufheyana, Canest. d- Kram. 

Frey ANA (E.) tarandus, Tmaen. d Xeum. 

trei/ana fH.j tararidua, Troues. & Neum., Bull. Sci. France 
Belgique, 1888, xxix., p. 33.3, pi. xxii., f. 1 and 2. 

hhfsts. — Ibis Hidayiorepliala, Lath., i. strictipennis^ J. Gd., /. 
nwlarca, Cuv., and Theristicas melanopis^ Gm. 

Hab. —India; Moluccas, Australia, and Patagonia. 


Sub-Genus Michaelia, Trmes, 

FrEYANA (M.) CAPUT-MKDUS.E, TrOUes. 

Freijcma (M.) mput-medmce^ Ti^oues., Bull. Soc. Angers, xvi., 

‘ 1886, p. 100. 

Miehaelia capiit-medus(B, Tioues. & Neum., Bull. Sci. France 
Belgique, xix., 1888, p. 374. 

Hosts .— Sula bassanaf Linn., and other species of the same 
genus. 

Hah. —Australia, New Zealand, Europe, N. America, 
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(rmuH Pteroliohus, Itohin. 

Sab‘(ienm Eupteroliciius, Caneat 

pTHRoi.iCHUs (E.) ouNATUS, Mrt/n. ti’ Troites. 

l^terolichns f E.) nriiatu.% S: Troiies., Journ. Micrograph., 

viii., 1884, p. 258, f. 2. 

Hosts. ‘Papeffais, spjt. 

Hah - Australia, New Guinea, India, 

Ptkkolk'hus (E.) phylloproctus, rar. minor, Mn/n. 4- Prones. 

I^terolichas (K.) jiltiiUojtnfctus, var. minor^ Megn. and Troues., 
Journ. Micrograph., viii., 1884, p. 334. 

Hosts.—Haliastur indus \ar. tjirrmera, V’^ieill. 

Hah .— Australia. 

Suh-iienns Protolkuius, Troues. 

Ptkrolk’huh (Pr.) rhacuiiatus, rar. crassior, Troues. 

PterolivJius ( Pr.j hraehiatus^ var. erassioi\ Troues., Journ. Micj*o- 
graph., viii., 1884, ]». 529. 

Hosts.—TricJuKfhtssus norte/toUaudiffy Gni., (ilossojisittarus cea- 
rinnusj G. Shaw, Loriculus selatert\ Wall. 

Hah. —Australia, New Guinea, Celebes. 

Ptfrolichus (Pr.) lunula, Jlohttu 

Pterolichus (Pr. J lunula, Robin, Journ. Anat. et Physiol., xiii., p. 
411, pi. xxiii., f. 1-3. 

Host. — Melops'ittavus undulatns, G. Shaw. 

H ah .—A ustralia. 

Pterolichus (Pr.) chira<;ricus, Mepu. d- 'Proues. 

Pterolkhus ( Pr. j chiraifrieus, Megn. Ik Troues., Journ. Micn)graph., 
viii., 1884, p. 26i. 

PteroUvhiis ajfinis (part), Megn. k. Troues., loe. rit., p. 202. 

Hosts.—Pezoporus fonuosus, Lath., Platficerrus dormlus, J. Gd., 
and F. eletjans, Gm. 

JIah. —Australia, New Zealand. 
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Pterolichus (Pr.) velifer, Meff7L if: TnnieH. 

Pterolichns f Pi\ i velifei\ Megn. k Trouea., Journ. Micrograph., 
viii., 1884, p. 262. 

Ptmdic/mn f Pt\) ajfinis (part), M6gn. k Troues., loc, city p. 262. 
„ veil fary Troues., Bull. Soc. Ent. France, 1898, 

p. 290. 

Hofits, — Nytitphiciifi corruftuSy Gm., Pyrrhulopnis parHonaiayQ. H. 
Gray, and Platyrernts jinfrolu.% J. Gd. 

Hah, —Fiji, New Caledonia, Australia. 

Pteroj.k tius (Pr.) favettei, Trouea, 

Pterolicluts (Vr,) favetteiy Troues., Bull. 8oc. Ent. France, 1898, 
p. 290. 

Hosts.—Nestor notahilis^ J. Gd., X. oieridionalisy Gni., PsephoUfs 
jcanthorrhoas, Bp., and Microylossus aterriwnsy Gin. 

Hab, —Australia, New Guinea, New Zealand. 

Pterolichus (Pr.) falculicer, Troues. 

Pteroliehus (Pr.) falculiyery Troues., Journ. Micrograph., viii., 
. 1884, p. 531. ^ 

Host .— (flossojisittaeus concinnusy G. Shaw. 

Hab. —Australia. 

Sub-(fenus Pseudalloptes, 1'roues. 

Pterolichus (Ps.) aquilinus, rar. milvulina, Troues, 

Pteroliehus fPn.J aifuUinusy var. vrilrulinay Troues., Joum. Micro¬ 
graph., viii., 1884, p. 573. 

Hosts.—Milvus niilmtsy Linn., and IJaliaster indmyqirrenmiy 
Viell. 

Hah .—Australia and New Guinea. 

Pterolichus (Ps.) spathuliobe, Trotter. 

Pterolichus (Ps.) spathulviery Troues., Journ. Micrograph., viii,, 
1884, p. 577. 

Most.—Calffptorhjjnchm vmcrorhynchusy J. Gd. 

Hah, —Australia. 
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Pterolichus (Ps.) culthiventris, Troues, 

Ptet'olichuH cvltrivmitrU^ Troues., Journ. Microgi*aph., viii., 
1884, p. 577. 

Host,—Ghmopdttanifi concinmi.% G. Shaw. 

Hab .—A ustralia. 


(ienus An ALOES, NUzsch. 

Analoes tetracentrus, Troues. 

Amlqes tetracentrus, Troues., Bull. Soc. Angers, xxviii., 1899, p. 
‘30. 


Host.—Fsepkotus h(rmatonatus, J. GUI. 
Hah .—A ustralia. 


(ienus PROTAL(iES, Troues, 

Protaloes australis, Troues. 

Protalijes australis, Troues., Bull. Soc. Angers, xiv., 1885, p. 55. 
ITiist.—(rhfeiphila faseiata, ^. Gd. 

Hah .—A ustralia. 

PU0TAL(!ES OARTOS, Troues. 

Protaltfes eartus, TrouCvS,, Bull. Soc. Angers, xiv., 1885, p. 5G. 

Host.—Platycernis elajans, Gin. 

Hah ,—A ustralia. 


Genus Alloptes, Canest. 

Alloptes lobulatus, Troues. 

Alloptes lobulatus, Troues., Bull. Soc. Angers, xiv., 1885, p. 65. 
Host.—Meliomis sericeus, J. Gd. 

Hah. —Australia. 

Alloptes s^cubioer, Troues, 

Alloptes securiger, Troues., Bull. Si)C. Angers, xiv., 1885, p, 65. 
Host.—Hicceum hirundmaceum, Shaw and NoSld. 

Hab. —Australia. 
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Alloptes corymbophorus, Troum. <£? Neum, 

Alloptes corymbtyphot'^iSy Troues. & Neum., Bull. Sci. France 
Belgique, xix., 18(S8, p. 367, pi. xxv., f. 4. 

Host.—Ibis Molucca^ Cuv. 

Hob, —Australia. 


Alloptes major, Troues. 

Alloptes major, Trout^s., Bull. Soc. Angers, xiv., 1885, p. 78. 

Host.—Menura snpei'ha, Davies. 

Hah .—Austral ia. 


Gaims Trouessarita, CaneM. 

= Fterocolus, SchcRii., (lumi. prmoc.) 

Thoukssautia caudacuta, Troues. 

Trouesso/vtia caudacuta, Troues., Bull. Soc. Angers, xxviii., 1899, 
p, 171. 

Pterocolus caudacutus, Troues., loc. cit. 

Host.—Lohivanellus lohatus, Lath. 

Hah. —Australia. 


Genus Pterodkctes, Jiohiu. 

Pterodeotes pakadisiacus, Troues. 

Pterodectes paradisiacus, Troues., Bull. Soc. Angers, xiv., 1885, 

p. 80. 

Hosts.—Pardisea minor, G. Shaw, and Hemcidus melinus. Lath. 
Hah .—Australia and New Guinea. 

Pterodectes manicatus, Troues. 

Pte^'odectes manicatus, Troues., Bull. Soc. Angers, xiv., 1885, p. 
81. 

Host. — Glycyp)iil>a fasciata, J. Gd, 

Hah. —Australia. 
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Family LISTROPHORID^. 

Only one species of this small family has been recorded from 
the Australian region, and that from Tasmania. These parasites 
live upon small mammals, including bats. They are small, the 
body usually tap(;ring a little po8t(*riorly, legs widely separated, 
sometimes—according to those who have studied the family— 
each pair is at an ecjual distance from the adjoining ones ; dorsally 
there are a few short hairs with longer on(»s at the tip; the surface 
is usually transversely striate, and the rostrum or beak forms a 
distinct cone on the front of the head ; palpi simple, filiform, 
thre.e-joint(Mi; mandibles very small, comnjonly chelate ; genital 
apertures situate between third and fourth coxie; anus at tip of 
body. Males invariably difienmtly shaped to fijmales and pro¬ 
vided with a pair of copulatory suckers near tip of venter.-*’^ 

The Listrophoridai feed on the hairs of their hosts. 

(reniLs Campylochirus, Trouea 
Campylochiiius chelopus, Troues. 

Campf/lochiniit cMopm^ Troues., Compt. Rend. 8oc. Biol., xlv., 
189;}, p. 699. 

-4Jpossuni (Pupniochirm cook% Desni.). 

Hah, —Tasmania. 


Family SARCOPTID/P. 

This family includes a number of species which are, unquestion¬ 
ably, the most disgusting of the entire Acarid Group. These 
microscopic animals are notorious for their j)arasitism on the 
human subject and domesticated animals, causing intense 
physical suffering and oft(*n great monetary loss. Sarcoptes 
seabin, Geer, is unfortunately common in Australia, and 
affects human Iwings. Tt is responsible for what is probably 
one of the oldest skin diseases known. The Greeks called 
it ij/ilipa (from I rub) and the ancient Romans ftcMhien 
(from scahevp, to scratch). In England it..is ifehj »mld, yuck 
(manye) ; yah in France ; Krntze and Krdtzaniti<rMay in Ger¬ 
many ; Hcabia, royna and raspa in Italy; and m'nia^ rona in 
Spain. Speaking more ticcuratidy, tfcnbiett is known to medical 
science as acariasis. The history of the disease is a most in- 
tf?resting one which the reader may peruse for himself.“ 


^ Banks Loc, cii.^ p. 94. 

Neumann—Paradt-ee and Parasitic Diseases ot* Domesticated Animals, 
tmnslated by G-eorge Fleming, London, 1892, pp. 112-116. 
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The Sarcoptidje are white, semi-globose; the body entire; 
surface trans\ersely striated and provided with a few bristles, 
often short, stout and sharp-pointed ; legs shoi’t and arranged in 
two groups, and of these the posterior pairs are usually the 
shorter , the tarsi usually terminate with a sharp claw and a long 
pedic(*llate sucker; the claw or sucker may, however, be absent 
and in place thereof there may be a long bristle : the beak is pro¬ 
minent and the palpi small and three-jointed, and lie closely 
pressed to the sid(»s of the beak beneath. 

The female Sarcoptid burrows into the skin of its host, de 
positing its eggs as it goes. On hatching out, the young, which 
ar(» six-legged, start burrowing on their own account, so that 
the sulierei may be affected in patches. The cunicuU or burrows 
are close to the surtace, so that as the epidermis loosens scaly 
effects ai’e produced. The irritation produced causes vesicles or 
pustules to occur, and these may become ulcerated by scratching. 
Wh(*n the female has completed the task of depositing her eggs, 
she dies at the end of her burrow'. The presence of Harcoptids on 
the lower animals is the cause of what is popularly known as mange. 
The latter disease is common enough on dogs and cats ; it oc¬ 
casionally occurs on horses and sheep, but no cases are on lecord 
in resj>ect of cattle ; pigs, too, I am informed by Mr. J. D. 
Stewart, Government Veterinary Surgeon, are in New South 
Wales at any rate, free from Sarcoptid troubles, and I believe I 
am connect in saying that the same remark applies to the other 
States. 


(jnins Notoedres liaill 
NoiOEDitES CATi, Heriny, 

No((*edrPs rafi, Hering, N. Acta. Ac. Leop., xviii.. 183^<, p. 605, 
pi. xli%., f. 0, 10. 

Sarcopte» raft, Hering, lor. cit. 

i^arcoptPi* rnfi, Neum., Parasites and Parasitic Diseases of Domes- 
ticate<l Animals (Fleming trans.), 1892, p. 125, f. 72 and p. 
208. 

Sarcopfps yiofordres, var. cafi, M^gn., Paras., 1880, p. 174. 
Kotefh'itH raft^ Oanest.,'Prosp. Acarof.^ vi„ 1894, p. 752. 

Kotedrua rati, Jf^rl., Acari, Myriap. Scprp. Italia, fasc. 79, (2), 
1896. 

SatcoptpH minor^ Fiirstenb., Kratzm., 1861, p. 215, pi. 8, 

Jfoafa, —Cats, rabbits. 

Hah, —Europe, Australia (intr^uced). 
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Genus Sarcoptes, Latr. 

Sarooptp:s can is, Gerl. 

Sa/nioptes mnis^ Oerl., Kratz., 1857, p. 141, pi. ii. and iii., f, 
11-14. 

Sarcoptes eanisy Canest., Prosp. Acarof., vi., 1S94, p. 741, pi. Ixiii., 
f. 1-3. 

Sarcoptes canis, Neum., Parasites and Ptirasitic Discjases of ])o- 
mesticjated Animals, 1892, p. 124 and p. 202. 

Sm*copfss canis, Berl., Acari. Myriap. Seorp. Italia, fasc. 79, (1), 
1896. 

Sarcoptes squamijh'ns (part), Fiir-stenb., Kratzin., 1861, p. 214, 
pi. iv. 

Hosts, —The dog, and sonietime.s man. 

-Cosmopolitan ; Australia (introduced). 

Sarcoptes kqui, Gerl, 

Sarcoptes equi^ Gerl. (non Sarcoptes equi^ Hering, 1838), Ki*atz., 
1857, p 72, pL ii., f. 8-10. 

Sarcojytes equi, Canest., Prosp. Acarof., vi., 1894, p. 745. 
Sarcoptes scahiei, var. equi, Megn., Paras., 1880, p. 1G4, pi. ix. 
Sarcoptes scabiei, var. equi, Neum., Parasites and Parasitic I liseases 
of llomesticated Animals, 1892, pp. 122, 123, f. 65-69. 

Hosts, —The liorse ; sometimes man. 

Hah, —Cosmopolitan; Australia (introdnced). 

Sarcoptes scahiki, Geer, 

Sarcoptes scabiei, Geer, Mom. Hist. Ins., vii., 1778, p. 91, pi. v., 
f. 12, 13. 

Acarus scabei, Geer, loc, ciL 

Acarus s^iro (part) + Acarus exulcerans ? Linn., Syst. Nat. ed. 
X., 1758, pp. 616, 617, 

Sarcoptes hominis, Hering, N. Acta. Ac. Loop., 1838, xviii., p. 
584. 

Sarcoptes scahiei, var. hominis, M/»gn., Paras., 1880, p. 169. 
Sarcoptes hominis, Canest., Prosp. Acarof., vi., 1894, p. 738, pi. 
70. 

Sa/rcoptes hominis, Banks, Proc, U. States Nat. Mus., xxviii, 
1904, pp. 96, 97, f. 181, 182 and 184. 

Sarcoptes communis (part), Delaf. k Bourg., Mem. Pres. Ac. 
France, xvi., 1862, p. 290. 
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Ho%t. —The human subject. 

Ohs. —1 am indebted to Prof. D. A. Wekh and Dr. H. G 
Chapman, of the Sydney University, for much generous assis¬ 
tance in my study of parasites affecting the human subject- 
From tlie former, who kindly communicated with Dr. F. A- 
Bennet, I learn that scabies is fairly common amongst patients 
presenting themselves at the Royal Prince Alfred Hospital. Dr. 
Corbin, Medical Superintendent at the Sydney Hospital, informs 
me that scabies is one of the commonest skin diseases ; and from 
Dr. Chapman who, on my behalf, communicated with Dr. Noyes 
of Melbourne, I learn that much thi*, same condition of things 
obtains in the Victorian capital. 

Hah, —Cosmopolitan; Australia (introduced) 

Sarcoptks wombati. Rail!, 

^arcoptes wonihati, Rail!., Zool., 2nd ed., 1893, p. 659. 

Siarcaptes scabieiy var. ?vombafi, Rail!., loc, oit. 

Hosts, —The Tasmanian Wombat (Fhascolomys nrshms, G. 
Shaw); sometimes found upon man. 

Hah .—Tiismania. 


Genus Cnkmidocoptes, Filrsth, 

Cnemidocoptes mutans, Robin. 

Cnemidoc(yptes mutans^ Robin, Bull. Soc. Moscou, xxxiii., 1860, p. 
184. 

Sar'coptes mutans, Robin, loc. cit. 

Cnemidocoptes mntayts, Canest., Prosp. Acarof., vi., 1894, p. 755, 
pi. Ixv., f. 1-3, pi. Ixvi,, f. 1-4, 

Cnemidocoptes mutans, Berl., Acari. Myriap. Scorp. Italia, fasc. 
84, (6), 1897. 

Sarcoptes anacanthes, Delaf. &: Bourgn,, Mem. Pres. Ac. France, 
xvi., 1862, p. 261. 

Knemidokoptes viviparus, Fiirstenb., Mt. Ver. VorfK)mm., ii., 
1870, p. 56. 

Sarcoptes mutans, Btsds., N. S. Wales Agric. Gaz., xvii., 1906, pp. 
125-131, pi. and text figs. 

Hosts .—Domestic fowls. This mite, C. mutans, is responsible 
for the disease in poultry known as “ J^aly Leg.” 

Hab. —Cosmopolitan ; Rockdale, N.S.W. (introduced). 
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Genm Psoroptes, Gp.r^\ 

PsOROPTKS EQUI, JIfiling. 

Psoroptea equiy Hering, N. Acta. Ac. I^*op., xviii., 1838, p. 585, 
pi. xliii., i 1, 2. 

Sarcojytea eqiii^ Hering, loc. cit. 

Dpi^Tnatodectea eqni., Gerl., Kratz., 1857, p. 90, pi. iv. 

PavTipUa longh'oatiiaj var. eqni, Megn., Paras., 1880, p. 191, pi. 
xiii. 

Pscn'optea pquiy Canest., Prosp. Acarof., vi., 1894, p. 761. 
Pao7'(ptea co^nmunia var. equi^ Neuni., Parasites and Parasitic 
Diseases of Domesticated Animals, 1892, pp. 126-129, f. 73-79. 
Derynatocoptea equ% Fiirstenb., Kratz., 1861, p. 220, pis. 12-15 

lloata. —Horse, ass. 

Hah. —Cosmopolitan; Australia (introduced). 

(rptina Chorioptes, Gen\ 

? Chorioptes ovis, Raill. 

? Choriiptea ovia, Raill., Zool„ 2nd ed., 1893, p. 675. 

Ohoriopfea aymhiotea^ var. ovia, Raill., loc. cit. 

Jloat. —8he(^p. This species is, I believe, C. ovia of Railliet. 
The form occurring in Australia was introduced on sheep from 
America. The species included in this genus are restricted in 
their attacks to cuTtain parts of the animal, as the feet, the ears 
or neck. In this State the fe<*t are attacked, and give rise to 
what is known as ** foot mange.Cases of this troubh’; are, how¬ 
ever, few and far between. 

Hah. -Europe ?, America ?, Australia (introduced). 

Family ERIOPHYTDA5. 

The family, although including only a few genera is rather 
extensive in f>oint of species. Only one form has, so far, lieen 
recorded from Australia— Eryophea pyriy Scheuten, and this 
is parasitic on the pear. All the species are of strictly 
phytophagus habits, and many of them cause galls to 
form on the leaves of their food plants. The early histoiy 
of the study of these animals is interesting. Some indi¬ 
viduals in the old school of botanists regained Eriophyd galls 
as Crytogams, and described them as such under the generic 
names Eriniumy etc. These gall mites are an extrao^inary 
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group, and it is scarcely to be marvelled that they should, before 
they were properly understood, have been regarded as occupying 
a position in the domain of boteny. ITiese mites diifer from all 
others in that the adults have only four legs, all seated near the 
anterior part of the body. 'I'he animal is long and tapering, 
divided into two parts—cephalothorax and abdomen ; the former 
is short and broad, the latter long and multi-articulate. 

Genus Eriophes, Sieb, & Nal. 

Ebiophks pyri, Fagenst, 

Eriophes pyri^ Pagenst., Verb. Ver. Heidelberg, i., 1857, p. 48. 
Fhytophus pyri^ Nal., Anz. Ak. Wien., xxvi., 1889, p. 162; Sitzb. 

Ak. Wien, xcix., 1890, p. 50, pi. iv., f. 1, 2. 

Fhytophus arianuH + F, cMoneastri + P. sorhi^ Caru^st., Atti. 
Soc. Ven.-Trent., xii., 1890, pp. 16, 20, 21, pi., f. 7-9, pi. vi., 
f. 14. 

Fhytophus aronicp, Canest., Difesa dai Parassiti, i., 1890, p. 282. 
Fl^tophus pyri, French, Handb. Destruc. Ins. Viet., pt. 1, 1891, 
pp. 119-123, pi. xiv. 

Eriophyes piri, Nal., Das Tier., Lief. 4, 1898, p. 25. 

Host Flant —Pear trees. 

Hah, —Cosmopolitan ; Australia (introduced). 

Family DEMODECID^. 

A small family insisting of one genus and a few species. 
The species are all parasitic, the host affected Ixdng tlie human 
subject, domesticated animals and Mils mujsculm, Linn. The 
mites lurk in the sebaceous glands and hair follicles ; they are 
small, elongate, with eight three-jointed legs, thorax broad, 
abdomen tapering, transversely striated above and Iwdow, and 
rounded off at posterior extremity. One species only appears to 
be known as occurring here. Stringent quarantine iWs ai‘e 
responsible for the immunity of our domestic animals. 

Genus Demodex, Owen, 

Demodex polliculorum, G, Simon, 

Demodex foUiculomm^ G. Simon, Arach, Anat. Physiol. Med., 
1842, pp. 218-237, pi. xi 
A cams fdliculofnm, G. Simon, loc, cit, 

Derrru}dex folli(m\ornm^ Owen, Lect. Invert. Anat., 1843, p. 252. 
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Dermodex hominis, Leydig, Arch. Naturg., xxv., 1859, p. 345, pi. 
xiii., f. 6. 

I>mifnodex folliculorum, var. hctminisy M^gn,, Journ. Anat. et 
Physiol,, xiii., 1877, p. 112. 

DermodexJvlliculomim^ var. hominis^ Rail!., ZooL, 2nd ed., 1893, 
p. 634. 

Macrogaster platypu.% Meischer, Ber. Ges. Basel, v., 1843, p. 191- 
198. 

Host ,—The human subject. 

Hah ,—Cosmopolitan ; Australia (introduced). 

In concluding this Synopsis I desire to express my indebted¬ 
ness to Mr. S. Johnston, B.Sc., of the Technological Museum, 
who kindly lent me his collection of microscopic slides of Aus¬ 
tralian Acarid parasites for reference and study. 



DESCRIPTIONS op and NOTES on somk AUSTRALIAN 
AND TASMANIAN FISHES. 

By Edcak R. Waite, F.L.S., Z<x)logist. 

(Plates xxxiv.-xxx\4.). 

In October 1905 I spent three weeks in Melbourne and vicinity, 
and devoted some time to collecting fishes. In this connection T 
have to acknowlege the kindness of the Victoiian Railway Coni’ 
missionera in granting me concessions over all their lines 
traversed. I also desire to thank Mr. C. W. Maclean, Chief 
Inspector of Fisheries, for much personal assistance, and permis¬ 
sion for the use of nets in closed waters, poisons, and other 
methods employed in investigations. I paid almost daily 
visits to the Melbourne Fish Markets and also collected on the 
coast, principally at Queenscliff, where I received every attention 
and assistance from Inspector Brady. While in Melbourne 1 met 
Mr. Joseph Gabriel, who is interested in Mollusca, and he lias 
since kindly sent to the Trustees some small fishes, taken by 
means of the dredge. 

In consequence of leaving Australia for New Zealand I have 
been unable to deal with all the fishes obtained, and have indeed 
devoted attention to comparatively few species. A few fishes 
from N. S. Wales and Tasmania are also included. 

The new species ai'e :— 

* ^Diplocrepis pmnnpinnis, N. S. W^'ales. 

* Ojihioclinus gahrieliy Victoria. 

* „ gracilis, N. S. Wale«. 

The following known species, not being included in Mr. A. H. 
S. Lucas' “ Census " of 1890,^* are regarded as additions to the 
Victorian fauna. 

Stolephorus robustus, Ogilby, 

* Cheilobt'anchus rttfas, Macleay, 

* Crepidogaster spatrda, Giinthei*, 

Diplocrepis costatus, Ogilby. 


1 Die species marked • are figured, the drawings being made by Mr, A. R. 
McCulloch. 

* Lucas—Proc. Roy. Soc. Viet., (2)» ii., 1890, p. 16, et seq. 
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Some species, not recognised in Victoria since first desciibed, 
were retaken, and their claims to inclusion in the fauna (upon 
which doubt had been cast), fully established. The Melbourne 
Sole desciibed as Rhimihosolea ha^itensis, Castlenau, is now placed 
in tlie genus Pdforhavijthn». The name Sclcropte/iY>^' is used 
generically for OphiocHnnH df*vlni, Ogilby. 

Additional species redescribed or furnishing material for some 
remark are :— 

Gobivs mifcoHuSy Gunther, 8. Australia, Victoria, 
N. S. Wales. 

* DipLoerepix cardinaHay Ramsay, Tasmania, 

* Rhorriboitolm Jiesoidt^ Gunther, Victoria, 

* JihnniuH tamianianuHy Richardson, Tasmania, Vic¬ 

toria, N. 8. Wales. 

Stolephohus, Larepedey 1803. 

Htolephorus RonusTus, Oifdhyy sp. 

Simitdloides robydKH, Ogilby, Proc. Linn. Soc. N. 8. Wales, xxii. 
1897, p. 64. 

This small Herring has not lieen pre\'iou.sly recorded from 
Victorian wat€U’s. I obtained several examples from Queensclifi* 
and it is probable that many more would hav(» been secured if a 
smaller meshed net had lieen used. 

These southern examples have all the habit of S. dplicatuluy^ 
Bennett, being of slender lx)dy, unlike typical examples of S. 
rohnstHs, The specimens collected have had most of their scales 
rubl>ed off in transit, but as far as can be ascertiiined these are 
smaller and more numerous than in S, delimtulusy which feature 
provides the readiest means of determination, if imlec^d the 
species be distinct. 

CheiloBRANCH rs, Richcmiaorty 1845. 

Cheilobranchus RUFUS, Maclpay, 

(Plate xxxvi., fig. 1). 

Ghilobranchus ri(fuSy Macleay, Proc. Linn. 8oc. N. 8. Wales, vi., 

1881, p. 266. 

The length of the head is one-eighth of the total, or 2*3 in the 
distance between the gill-opening and the vent, and that Ix^tween 
the end of the snout and the vent is 1 *5 in the remaining por- 
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tion ; the height of the body is 8’6 in the total, The eye is 3*4 
in the length of the head and partially concealed by membrane ; 
the nostril is placed close to its anterior upper margin; the 
mouth is small, almost horizontal and the maxilla reaches nearly 
to below the middle of the eye. 

Tlie dorsal fin commences, as nearly as can be ascertained, 
above the vent and joins tlie anal round the end of the tail; the 
anal arises at a third of the distance between the vent and the 
end of the caudal. 

Colonrs. —Tlie general colour is red with six or seven large 
purple spots along the middle of each side ; these do not extend 
posteriorly beyond the orimn of the anal fin, and may not be 
evenly disposed on both sides. 

Richardson,® in describing the gill-opening of dorsalis^ 
writes :—“A transverse lip, which rises above the adjoining in¬ 
tegument, and has its outer ends free, foims the posterior edge of 
the orifice, and appears to be capable of closing it very completely 
when the inflected edge of the membrane is pressed against it.” 
This ** lip ” is also present in C. rufm; it is not a median pro¬ 
cess as might be inferred, but really a pair of organs which to my 
eye are nothing but rudimentary pectoral fins. They lie rather 
low down on the body, some distance apart, close behind, but 
quite free from the gill-membranes, and it is very doubtful if they 
have any function in connection therewith, as supposed by 
Richardson. 

Tlie specimen above described was forwai*ded by Mr. Gabriel 
from Port Phillip, and constitutes a record for Victoria. It is 
indistinguishable from examples taken in Tasmania and New 
South Wales, and as far as may be decided, without specimens for 
comparison, from Richardson's species also. The example 
recorded by this author from South Victoiia Land (Penguin 
Island, 72*' 8. Lat.) under the name C, aptmwdyium^ is placed by 
Dr. Gunther as synonymous with C. diyrnalw from N. W. 
Australia. If the species be the same, the extremes of latitude 
reached, furnish a remarkable instance of geographical range. 

Local examples of this little eel exhibit some colour variations : 
some are marked as above described, others are intense carmine 
all over, and a few specimens are similar but mottled with lighter 
tints. 


® Eichardson—Voy, Ereb. k Terr, 1846, p. 60, pi. xxx., fig. 1-6. 
^ Ricliardson— Lw, cit , p. 61. ^ 
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Rhombosolea, Giinther, 1862. 

Rhombosolba flesoides, Giinthpr, 

(Plate XXXV.). 

RhomhoBolea flesoides^ Gunther, Ann. Mag. Nat. Hist., (3), xi., 
1863, p. 117. 

Plenronectes ? victmdm^ Castelnau, Proc. Zool. 8oc. Viet., i., 1872, 

p. 168. 

RhomhoBolea mctoricv.^ Macloiiy, Proc. Linn. 8oc. N. H. Wales, 
vi., 1881, p. 133. 

Flounder^ 

D. 66, A. 47 ; P. 12 ; V. dex. 6, sin, O.; C. 12 + 4 ; Sc. 72. 

Length of head 3.5 j depth of body 2*1, and length of ciaudal 
4-2 in the total length. Eyes on the right side, separated by a 
smooth narrow space, one-fourth tlie diameter of the eye ; the 
lower eye is noticeably in advance of the upper and the diainettn* 
is 4*8 in the length of the head, or but slightly less than that of 
the snout; the latter is produced into a fleshy process directed 
downwards over the mouth. The anteiior nostril may b(^ (dosed 
by a trilol>ed process. The hinder one lies posterior to the front 
edge of the lower eye and is a simple {wre. The mouth is of 
moderate size extending to nearly below the anterioi* margin of 
the eye : it is more extensive on tlie blind side, and has two 
rows of teeth in each jaw^ ; the nostrils have a higher and 
more ant(udor position than on the right side. Gill-raker.s 
small, conical, and smooth, slightly fenibriated on tlu^ inner 
side; about thiilieen in number on the lower limb, scaicely 
developed on the hinder one. Gills three and a Imlf, a slit 
behind the last, equal to the diameter of the eye. The gill 
openings are small, not extending to the upper angle of the 
pectoral above, and closed below the preopercular angle beneath. 

Fins .—The dorsal commences on the rostral pi ocess, al)out an 
eye diameter from its extremity. Though partially free anteriorly, 
all the rays are connected by membrane. They are highest about 
the middle of the fin where they form a conspicuous angle, the 
thirty-fifth or longest ray being 1*9 in the length of the head. 
The rays are continued to vdthin an eye-diamet(U’ of the caudal 
rays. The ventral commences beneatli the middle of the eye and 
is quite continuous with the anal, the appartuit omission of one 
ray only indicating the distinction. The vent is situated on the 
left side contiguous to this space. The anal is similar to the 
dorsal the sixteenth ray being the longest. The right pectoml is 
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pointed above, its length being 1 *5 in the length of the head : the 
left fin is shorter, 1 *9 in the same, and is symmetrical, the central 
rays l 3 eing the longest. The caudal is truncate or very slightly 
rounded, and the depth of the peduncle is 2*2 in the head. 

Scales .—The forepart of the head, the interorbital space, the 
margins of the opercula and the bases of the pectorals are naked ; 
the body is covered on both sides with cycloid scales, non-imbri¬ 
cate on the anterior portion, but overlapping behind, and upon 
the caudal peduncle. Fins scaleless. 

The lateral line runs almost straight, there lieing a slight curve 
over the anterior half of the pectoral, which is less marked on the 
blind side; anteriorly, on both sides, the line is continued over 
the head t<) the base of the seventh or eighth dorsal ray. 

Colours .—Uniform grey above and yellow Unieath 

Length 242 mm. 

This species was commonly offered for sale in Melbourne, and 
at Queenscliff examples were taken in the seine. At the latt(n* 
place a long series of pools extend bt^tween the railway and tlie 
harbour, the home of shoals of Atherines. While wmling in tJie 
pools I commonly disturbed some fishes which zigzagged on the 
bottojn, and raised small clouds of mud. I discoverenl these to 
young fiounders, from one inch to three inches in length When 
disturbed they swam rapidly away as desci ibed, for two or* tlinx* 
yards, and then usually doubled back along their tracks, so that 
when the mud settled it was not possible to locate them. Neai*ly 
all tliose caught were obtained under my feet, wliencr? tlu'y had 
evwlently gone for the purpose of hiding, for an old boot, bucket 
or other object, on being lifted, was found to harbour many young 
fiounders. 


Peltorhamphus, Giinther, 1862. 
PeLTORHAMPHUS BASSKNSIS, Casteluan, sp. 

(Plate xxxiv.). 

Rhomhosolea Ixusensis, Castelnau, Proc. Zool. Hoc. Yict., i., 1872, 


D. 79; A. 54 ; P. dex, 11, sin. 9 ; V. dex. 7, sin. 4 3 C. 12 + 4; 

Sc. 79. 

Length of head 4*0; depth of body 1*74 in total length 
exclusive of the caudal which equals the head in length. Eyes, on 
the right side, separated by a flat scaly space, less than half their 
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diameter, which is 4*8 in the head. The length of the snout 
is one-fifth more than the diameter of the eye, or one-fourth 
the length of the head, it is produced into a fleshy process which 
covei*s the mouth anteriorly. The lower eye is sliglitly in advance 
of the upper one. Both nostrils are tubular and arise from the 
only naked part of the head ; the anterior one has a valvc-like 
flap behind. Thti mouth is small and toothless on the coloured 
side and is wholly in advance of the eyes and nostrils : it is large 
on the left side, extending far beyond the sinistral nostrils, and 
is furnished with several rows of movable teeth in both jaws. The 
nostrils occupy a slightly more dorsal position than those on the 
right side. Gill-rakers 11 + 2, reduced to mere knobs, the 
anterior ones scarcely apparent. Gills four and a half, a small 
slit, not more than a third the diameter of the eye, behind the 
last. The gill openings extend to the upptn* angles of tlie 
jM^ctorals, but are arn‘ste^d below by membrane beneath th(* 
middle of the eye. 

Scales, —Head, with the exception of a small space round eaclj 
pair of nostrils, body and fins, wholly clothed with small ctenoid 
scales, almost equally develop(‘d on both sides; no accessory 
scales. 

Fins .—The dorsal fin commences at the extremity of the nasal 
pi’oeess : the anterior rays are quite', free of membrane and the 
tips of those following are free to above the opercular margin, the 
first seventeen rays are serrate behind. The highest i*ays occur 
about the middle of the fin where they are rather jnore than half 
the length of the h(*ad. The right ventral cuanmences at the 
symphysis of the lowei* jaw and is connected by membrane with 
the anal. The left ventral is snuill having its rays close together 
and situated in advance of the vent. Tlje anal is similar tx) the 
dorsal and terminates evenly with it. The pectorals are of similar 
length, half that of the lu^ad, but the right one has more rays and 
a rounded margin ; in the left the central rays are mucli the 
longest, producing a lancc'olate shaped fin. The caudal is slightly 
rounded, its peduncle deep, being 1*6 in the length of the head. 

Colours .—Brownish grey above, white below. 

Total length, 234 mm. 

Tliis is the common sole of the Melbourne markets wliere T 
obtained the specimens examined. T also netted it at Queenscliff. 

Though described by Castelnau under the genus Rhomhosolea it 
is clear that it cannot be there assigned ; the scales are stated to 
be “strongly ciliated which makes the fish feel rough to the 
touch.” Cycloid scales are a character of the genus. Though 
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this author writes of the dorsal and anal fins in the singular^ he 
describes the ventrals in the plural, which tends to confirm the 
natural supposition that Castelnau’s fish and mine are identical* 
The characters of this species all point to Peltorhamphua Gunther, 
of which one species only F, TwvcB-zecdandice^ was previously 
identified. The Victorian fish differs from the description of the 
New Zealand one, among other characters, by having the dorsal 
and anal rays covered with scales. 


Gobius, Linnantif^ 1758. 

Gonius Mucosus, Giinther, 

Gobius mucos7(s, Gunther, Proc^ Zool. Soc., 1871, p. 663, pi. Ixiii., 

fig. A. 

Gobius depress ns f Ramsay & Ogilby, Proc* Linn. Soc. N. S. Wales, 
(2), i., 1886, p. 4. 

D. vi. i. 10; A. i. 9; V. i. 5; P. 17; C. 17. 

Length of head 3*6 ; lieight of body 5*5, and length of caudal 
3-0 in the total. Eyes 3*2 in the length of the head, cutting the 
profile and loss than a diameter apart; their diameter greater 
than the length of the snout. Cleft of mouth approaching the 
vertical, the lower jaw the longer; the maxilla does not nearly 
reach the orbit. Head much depi^essed, the skin of which is 
thi’own into sharp folds; the plications on the snout are in-egulai*, 
those on the cheeks vertical, a pair of transverse folds on the 
occiput, followed by two longitudinal ones, and another long pair 
on each side ai-ising from the margins of the upper and lower jaw 
respectively; the inferior aspect of each ramus of the lower jaw 
beai’s a series of about a dozen shoit transverse bars, resembling 
the teeth of a cog-wheel. 

The fourth dorsal spine is the longefet, one-half the 
length of the head; the anal commences evenly with the soft 
dorsal and terminates in advance of the posterior rays; the 
pectorals attain to below the origin of the soft dorsal, and the 
ventrals do not reach the vent; caudal long and pointed. 

Anal papilla small, rounded. 

Colours, —Yellow, marbled with hi'own; under surface, a$ far 
as the vent, white. All the fins, except the ventrals, qp<rfited 
with black or dark brown forming bars, longitudinally disposed 
on the dorsal and anal, and transversely on the pectoral and 


* Q-iinthcr—Cat, Pith. Brit. Mm., ir., 1808, p. 461* 
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caudal fins. The head is devoid of scales and is deeper in tint 
than the body, the plications being darkei* still. 

Gunther attributed these folds to mucous, but they are distinctly 
dermal in natures A comparison of the type of G. with 

examples forwarded from Port Phillip by Mr. Gabriel, shows 
them to be identical, while there can be little doubt that they are 
correctly referred to G, nmcom^, descibed by Gunther from 
South Australia. 


PENTAROCiE, Gihither, 1860. 

Pentaro<;e marmorata, Cuvier Valeneiennei<^ sp. 

Ajnxhis mm*tnoratf(s, Cuvier A Valenciennes, Hist. Nat. Poiss., 
iv., 1829, p. 416 ; Valenciennes, Reg. Anim. III. Poiss., pi. 
xxiv., fig. 3. 

Pentaroye uuirmoraUt^ Gunther, Cat. Fish. Brit. Mus., ii., I860, 
p. 132 ; Castelnau, Proc. Zool. Soc. Viet., i., 1872, p. 82. 

CohhW. 

Castelnau remarks that this fish is scarce at Melbourne, and 
gives its local name as “ Barlxir.^’ I found it to be very common at 
Queenscliff, where it is as well-known and as equally dreaded as 
the ‘‘Fortesque’' (Centropoyttu aastraliti) of the Sydney fishermen. 
It was taken by scores in every haul of the seine and recognised 
under the name “Cobbler,” both at Queenscliff and in the 
MellK)urne market. 

The markings appear to be very constant and remarkably well- 
defined ; the similarity to those of the Cenfrojmfon mentioned, 
being noticeable. Valenciennes’ figure of a Timor specimen does 
not w^ell represent the species as found in Victorian waters. 

Crepidooaster, Giinther, 1861. 

Crepidooaster spatula, Gunther, 

(Plate xxxvi., fig. 4). 

Crepitiogasier spatula, Gunther, Cat. Fish, Brit. Mus., iii., 1861, 
p. 508. 

D. 6 ; A. 6 ; P. 26 ; V. i. 4; C. 12 4- x Vert. 16 + 16. 

Length of head 2‘6 ; width 3*5; height of body 5*0; width 4*7 
in the total length. The snout is broad at the level of the eyes, 
but narrows anteriorly, its length being one-third that of the head. 
Tlie mouth is large extending to nearly beneath the ihidtlle of the 
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eye ; the upper jaw, which is the longer, has a complete reflexed 
lip; in the lower jaw the lips do not meet at the symphysis. 
Teeth in both jaws very small, villiform, the anterioi ones in the 
upper jaw forming a patch. The nostrils are near to the front 
margin of the eye, the anterior one bearing a small teiitacle. 
The eye is round, 4*:^ in the length of the head and little more 
than half the inter-orbital space, which is flat. 

The head is very broad and depressed and the body is sub- 
cylindrical anterioi'ly, but compressed behind. No subcutaneous 
spine on the opercle, nor on the preopercl(\ 

The distance between th(‘ end of the snout and tlu* origin of the 
doi*sal ih nearly twice that Iretw^^eii the latter* point and the end of 
the caudal. The dorsal fin is v(»ry slioi‘t, its bas(' being e(|ual to 
its distiince from th(' caudal. The pt^cb^ral is broad and rounded, 
its length 2*5 in that of the head ; tire ventral is attached to 
its sixteenth ray. The adhesive disc is broader than long, its 
length half the width of the head. The distance of the vent 
from the disc is twice that from tlie anal. This fin is pi’eeisely 
similar to the dorsal in form and situation. The caudal is 
rounded, its length Ireing equal to half that of the laswJ, and 
the height of the peduncle ecjual to its own huigth. 

Colours .—Colour throughout yellow, the head and body abo\e 
and on the sides ornamented with crowdc^d carmine spots, 
those on the head round, those on the body Icuigthencsl ; the 
upper ones arranged transversely to form closely packed bands. 
Fins and lower surfaces without markings. 

Total length 64 mm. 

Three specimens forwarded by Mr. Gabriel, are additions to tlu' 
recorded fauna of Victoria. Previously the species was known 
from 8wan River, Westerrr Australia. It is a well-marked form, 
readily distinguishable by tire short and oppositely placed \ei tical 
fins, and the backwai'd position of the vent. 

DiPLorKKPis, Cunt Jin', 1861. 

1)IPL0('REP1R PARVIPINNIS, sp. tutv. 

(Plate xxxvi., fig. 3). 

D. 5; A. 5; P. 16 + X ; C. 9. 

Lei^igth of head 3*2; width 4*6; and height of IrkIv 61. 
The snout is much narrower than the li(»ml, shorter* than the 
eye and 4*1 in the length of the head. The maxilla extends 
to just beyond the anterior margin of the orbit. Tlie tooth 
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are conical, disposed in a patch within each jaw, and a single 
series of larger teeth along the sides. The nostrils lie close to¬ 
gether in front of the eye, the anterior one bearing a tentacle. 
The eye is large, it cuts the upper profile and is 3 7 in the length 
of the head. The inter-orbital breadth is narrow, e(jual to the 
length of the eye. 

Head depiessed, body cylindrical. 

The distance between the origin of the dorsal and the end of 
the caudal is 1 *8 in that between the former point and the end of 
the snout. Both dorsal and anal fin.s are widely separated from the^ 
caudal : the former is slightly in advance of the anal which com¬ 
mences beneath its second ray. The pectoral is rounded, the 
middle rays being longest, 3*2 in the length of the head, the lower 
rays rapidly decrease in length and the ventral is attacht'd to the 
sixt(Hmth ray. The posterior sucking disc is almost circular, a 
little broader than long, and reaches only to beneath tin* middle of 
the pectoral : the distance of the vent from the disc is thrice that 
lietweciii it and the anal. The caudal is slightly rounded, its length 
2*4 ill that of the head ; the length of tlie peduncle is mor(‘ than 
twict‘ its depth. 

Cul(K(rH .—In life, olive green, uniform, or with brown spots on 
th(‘ lK)dy, arranged as bands, or with bands fully lUifined which 
are four in number ; a brown or red mark on the side of the 
snout tlirough the i*ye to the preopercle. 

L(*ngth 25 mm. 

This diminutive species was first brought to my notice by Mr. 
A. 11. McCulloch, who found it on a seaw(*ed, identified by Mr. 
Whitelegge as 1 hjJlihsportt comosd, Agard. It proves to l>e a 
common fish on the coast of New South Wales, and examples in the 
collection of the Museum were previously regarded as young 
spt'cimeiis of another spmes. 


DlPLOCniKPIS COSTATUS, Of/Uhi/. 


Diplocrepifi costatun, Ogilby, Proc. Linn. Soc. N. S. Wales, x., 
1885, p. 270 ; Waite, Rec. Austr. Mus., v., 1004, pL xxiv., 
fig. 1. 

Mr. Gabriel’s collection includes a single (‘xample of tliis 
species, an addition to the Victorian fauna. 
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Diplocbepib CARDINALI8, Ramsay^ 8p, 

(Plate xxxvL, fig. 1). 

Gobiemv cmyiinalw, Ramsay, Proc. Linn. Soc. N. S. Wales,^vii., 
1882, p. 148. 

D. lOj A. 7 j P. 22; C. 11. 

Length of head 2*7 ; width 3*0; height of body 5*1; width 4*3 
in the total length. The snout is obtusely pointed, short, its 
length 4*0 in that of the head. The angle of the mouth is 
beneath the anterior fourth of the eye and is almost concealed by 
the overhanging preopercles. A patch of conical teeth in each 
jaw, the outer series the larger. The opercle is represented by a 
bony rod ending in a long spine, and the preopercle l)ears a smaller 
spine, both being concealed beneath the skin. Both nostrils ai*e 
furnished with tentacles, of which the anterior is the larger. The 
eye is 5*0 in the head and equal to half the inter-orbital bi*eadth. 

The distance between the origin of the dorsal and the end of 
the caudal is 1 *7 in that between the former point and the end 
of the snout. Both dorsal and anal fins lie close to the caudal 
but are not connected with it: the anal commences below the 
middle of the dorsal and has a slightly more posterior termina¬ 
tion. The length of the pectoral is 2*7 in that of the head and 
the ventral is attached to its fourteenth ray. The posterior 
sucking disc has a free anterior margin and is mucli broader than 
long, its width being 1 *4 in the breadth of the head ; it extends 
to beneath the end of the pectoral. The vent is nearer to the 
disc than to the anal, the relative distance being as 3 to 5. The 
caudal is subtruncate, its length a little more than half that of 
the head. 

Colours ,—The life colours are not know*n. In fluid, all ex¬ 
amples are uniform yellow. 

Length 70 mm. 

Three specimens from near Launceston, Tasmania, collected in 
1879, bv Mr. K. Broadbent, and three from Ulverstone, Tasmania, 
forwarded by the Curator of the Victoria Museum, Launceston, in 

but the characters above given are derived^from one of the more 
recent acquisitions. The somewhat shrivelled condition of the 
author’s specimens, if such they be, may account for the differ¬ 
ences not^. In the first place the structui'e of the posterior 
sucking disc is not that of GobiesoXy and the number of dorsal and 
anal rays is understated. Otherwise the specimens agi*ee well 
with the description and I have no hesitation whatever in 
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assigning them to this species : the opercular spine is character¬ 
istic, as is also the presence of tentacles on both nostrils. The 
word “ compressed ” in the descnption of the head is an obvious 
error. 

The four known species of Diplocropis may l>e recognised by 
the following characters :— 

Diplockepis PUNicErs, Uichardmn^ up, 

Lepidopaster puniceu9^ Ricliard»on, Vov. Ereb. & Ten*., 1840, p. 71, pi. xliii., 
fig. 1-7. 

B. 11; A. 6. Tlie anal fin commences behind the middle of the dorsal; the 
vent is pla<*ed close to the sucking disc, at a great distance from tlu? anjil. 

Hab .—New Zealand. 

DlPLOCREPlS CARDINALIS, 8p. 

Gobiesojc cardinalu, Kamsay, Proc. Linn. Soe., N. S. Wales, vii., 1882 p. 148. 
Diphe-repix cardinalis, Waih*, antetty p. 204, pi. xxxvi, fig. 1 

D. 10 ; A. 7. The anal fin coinmenees below the middle of the dorsal ; the 
Tent is placed sonieAvlmt nearer to the sucking disc than to tlie anal. 

Zoc. rivorstonc, Tasmania. 

Diplochepis rosTATrs, Ogilhy. 

Diplocrepix coxtatux, Ogilby, Proc Linn. Soc. N. S. Wales, x., 1885, p. 270; 
Waite, RtH'. Austr. Mus., v., 1904. pi. xxiv., fig. 1. 

1). 8; A. 7. The atml fin commences slightly behind the origin of the dorsal; 
both are close to the caudal. The vent is placed much nearer to the' anal than 
to the sucking disc. 

Hah. -N. S. Wales, Lord Howe Island, Victoria. 

Diploorepi.s PAKViriNMs, WaiU. 

Hiplovreput Waite, antea, p. 202, pi. xxxvi., fig 3. 

D. 6; A. 6, The anal commences beneath tlie setond dorsal ray, and both 
are far removed from the caudal; the vent is placed much nearer to the anal 
than to tlie sucking disc. 

Hab —N. S. Wales. 


Blennius, LinnmiSy 1758. 

BlBNNIUS TASMANIANU8, Ricliai'dmn. 

(Plate xxxvi, fig. 5). 

Blennius tmmnnlanusy Richardson, Proc. Zool. 8oc., 1839, p. 99; 
Trans. Zool. Soc., iii, 1849, p. 129. 

D. xii. 18 ; A. 20; P. 14; V. 2 ; C. 7 + 6. 

Length of head 3*7; height of body 3-8 ] and length of the 
caudal 4*8 in the length of the fisli. Eyeis large, cutting the pro- 
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file less than half a diameter apart, 3-1 in the length of the head 
and a little longer than the snout. Orbital tentacles not longer 
than the depth of the eye, simple and fringed behind. Hmall 
pores occur around the eye and on the preopercular margin. 
The maxilla extends to beneath the centre of the eye. The teeth 
are as is usual in the genus with posterior canines. 

Fins .—The dorsal fin commences Ix^hind the vertical of the 
preo]>erele; the first spine is a little shorter than the eye, the 4-7 
spines ai’e equal, and slightly longer than the diameter of the eye, 
and the last spine is the shortest, half the length of the first ray ; 
the 3-12 rays are equal, twice the length of the first spine, which 
latter is alx)ut the same height as the last ray. The base of the 
soft is one-seventh longer than that of the spinous portion ; the 
ant(unor anal rays are only one-half the height of tlu^ rru'dian 
dorsal ones, they increase slightly in height posteriorly. The 
pectoral is pointed, the ninth and longest ray being nearly e(|ual 
to the head in length, extends tf> the anal fin. The inner ventral 
l ay is half tlie length of the head. The caudal is sub-truncate and 
the least depth i)f its peduncle is one-third the length of the head, 
"[rhe lateral line is conrposed of about twenty-four tubes of which 
seventeen form an arch over the pectoral; tiu* otluirs, which arc 
less defined and more widely spaced, are liorizontally disposed : 
thei*e ar(* no poi'es on the postiuior half of the body. 

(Udonr .—The ground colour is oliv(', darker alxrve than below; 
the head is marked with thi’ee obli(juely vei’tical bars, of which 
the first passes through the eye and forms a V with its 
fellow on the throat, tire second div(»rges from the first IxjIow 
the eye backwards to the edge of the gill membrane, and 
the third occurs behind the preopercle; the liody is marked with 
nine transverse bars formed each of two series of black spots, 
wliich do not attain the lower surface. There is a black spot 
lietween the first two doi'sal spines, and the base of the fin is 
shaded in accord with the body bars ; the anal bears a dark sub¬ 
marginal band. There art^ no markings on the other fins. 

Total length 47 mm. 

The single specimen examined was dredged by Mr. Gabriel in 
Western Port. It is the one illustrated, and is a half-grown 
example. S|>ecimen8 of this age differ from the adults by the 
shorter orbital tentacle, the much longer and pointed pectoral fin, 
the simple anal papilla, and the much larger eye, in addition to 
con.stant markings which do not appear to be maintained to 
adult age. 

Mr. A. M, Lea, Government Entomologist, Tasmania, has 
forwarded to the Trustees a nice se/ies of this species. I am not 
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aware of the colours of the adult during life ; preserved examples 
undergo peculiar changes similar to members of the Kyphosidie ; 
these are usually manifesk*d as large irregulai* blotches of black 
or brown on a pale yellow ground. The markings are adven¬ 
titious, not alike in two fislies, and Ixith sides of the same speci¬ 
men arc usually quite dissimilar. 


Opiiioclinus, Castf^lnau, 1873. 

OPHIOCLINUS GRACILIS, Sp. UOW 
(Plate xxxvi., fig. 6). 

D. xliii. + 1 ; A. iii. 29 ; P. 13 ; V. 2 ; C. 11 + 4 ; Vert. 

19 + 32 = r>i. 

Length of h('ad 4*9 ; height of Ixnly at the anal fin 7*4 ; length 
of caudal 9*0 in the total. The dianu^ter of th(» eye is one-fifth 
the length of the h(‘ad, equal to th(» interorbital space, and three- 
fourths th(‘ length of the snout. The anterior nostril is in a 
short tube, a little riearei* to the end of th(‘ snout than to th(‘ eye : 
the posterior nostril is one of numerous large pores, disposed on 
the snout, around the eye, on the occiput, preopercle, and lower 
jaw. 

yVw/n—A patch of ('onical t<*eth within (‘ach jaw, and a 
narrow band on (wh side ; teeth on tlu* vomer, none on the 
palatines. 

Fin «.—The dorsal coimiu'nces in advanct^ of th(* operculum, the 
first spine is two-thirds the diameter of the eye and the fin 
increases in height backwards, tlu* single ray being twice the 
length of the fii’st spine and joined to the caudal. The anal fin 
commences below the seventeenth dorsal spine and is formed of 
three short spines, followed by longer rays which are slightly 
longer than the corr(*sponding dorsal spines. 1^10 pectoral is 
rounded, about one-half the length of the head and somewhat 
.shoi'ttu’ than the inner ventral ray. The caudal is truncate, the 
depth of its pedumde more than one-third tlu* height of the Iwxly. 

Srnlf^H. —Head naked, body covered with small non-imbi i(iate 
scales (not shown in the illustration). The lateral lim* commences 
beneatli the first dorsal spine ; it is strongly archerl and is not 
continued beyond the end of the pectoral: a median depression to 
the caudal may be traced in some examples, but this is appar¬ 
ently not a true ‘‘ lateral line.” 

-Th(} general colour is bi*own above and yellowish 
Ixmeath, but great variations occur. Tlie illustration represents 
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a specimen in which the markings are very well defined and such 
consist of a longitudinal black band which passes from the snout, 
through the eye to the tail: it deepens posteriorly and embraces 
tht) b^y and caudal peduncle and is also continued in blotches 
on to the dorsal and anal fins. Tlie top of the head and the 
back including the fin is white. In other examples the band is 
brown, sometimes very faint, and the vertical fins may be of the 
same tint; when the he>ad-band is pale in colour it may have a 
black lower margin ; the extension of the band posteriorly may 
he indicated by some spots on the side of the tail. The pectorals 
are generally and the ventrals always white, and if the vertical 
fins ai*e coloured they have a light margin. 

Of many specimens examined, the largest measured 57 mm. in 
length. This species has been taken at various times in rock 
p<X)ls at Long Bay, near Sydney, by Mr. A. R. McCulloch. 

OpHIOCLINUS GABRIELI, 8p, 7lOV. 

(Plate xxxvi., fig. 7). 

1). li.+ 1; A. 36; P. 12; V. 2; C. 11 + 4; Vert. 21 + 39 = 60. 

Length of head 5*3 ; height of body, at the origin of the anal, 
7*5; length of caudal 8*0 in the total. Eye prominent, large, 
close to the upper profile, 4*2 in the length of the head, and twice 
the iiiterorbital spac(\ Length of snout little more than half the 
diameter of the eye and bearing two short tentacles, immediately 
above the upper lip. The maxilla reaches to beneath the third 
fourtli of the eye. 

Teeth ,—An extensive patch of small granular teeth within the 
margin of each jaw, followed by a narrow band on each side ; 
U)eth on the vomer but none on the palatines. A broad frenum 
in the upper jaw. 

Fhis ,—The dorsal commences above the opercle, but its origin 
is not well defined, and is composed wholly of spines with the excep¬ 
tion of one ray, the last, which is joinfxi to the caudal; the fin rises 
rapidly to the fourth spine and thence is of fairly uniform height, 
the spines lengthening somewhat posteriorly; the median height 
of the fin is about one-third that of the body at the commence¬ 
ment of the anal, 

Tlie anal fin arises beneath the nineteenth or twentieth dorsal 
spine and is formed wholly of soft rays; it is similar to, but 
slightly higher than the dorsal and is joined to the caudal. The 
pectoral is short and rounded, its middle rays 2*4 in the length of 
the head. The ventrals are jugular in position, close together 
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and formed, each of two stout rays, the inner being the longer, a 
little more than half the length of the head. The caudal is 
rounded, and the deptli of its peduncle 2*5 times in the height of 
the body. 

Scales .—The scales are scarcely apparent, they are deeply im¬ 
bedded, small and widely stiparated anteriorly, larger and closer 
together posteriorly. The head is naked but bears a number of 
large pores, especially developed on the snout, around the eyes, 
and within the margin of the preopercle. The lateral line is de¬ 
veloped anteriorly only, and is placed above the pectoral but does 
not extend as far as the margin of the fin. 

Colours .—The general colour is brown, lighter beneath. A 
dark band passes through the eye tf) the preopf^rcle which latter 
has no defined edge?, l)eing included in the common covering of 
the head. The lower and posterior portions of the body bear 
some light marbled markings, whicli extend on to the anal and 
caudal fins ; the other fins are without markings. 

Three examples w(H*e dredged by Mr. Gabricd, the largest of 
which measures 102 mm. in length, 'iliey are fully adult, the 
two females carrying young. These can be distinctly seen through 
the abdominal int(?gument and in one individual numbered thirty- 
six, each being 12 mm. long. 

The genus Ophiodinus was defined by Castelnau^in 187t‘l, with 
0. antarcticn^s as the type species. Tn 1894 Ogilby® descril)ed a 
fish from Queensland under the name 0. derisi and remarked that 
“ the neglect of Castelnau to even mention the j>ectorals is negative 
evidence as to their existoice in his genus.’' Tn his generic 
definition Castelnau distinctly refers to the i)ectorals as follows :— 
“Ventral fins inserted in front of the pectorals,’’ and again in his 
specific description :—“ptictorals much shorter than tlie ventrals, 
of ten rays.” I have examined the type of 0. devisi and find 
that pectorals are not present, and it follows therefoi*e that it cannot 
enttu* Ophiodinus and may tentatively be legarded as th(‘typeof 
Sderopteryx^ a name profxised by De Vis, but which apparently 
never reached beyond the manuscript stage. Ogilby’s definition 
of Ophiodinus will therefore apply to Sderoptnyx, and not to 
Castelnau’s genus. 

0. (jahrieli differs from 0. antarctiem by having two instead of 
three ventral rays, and by the smaller number of spines and ?*ays 
in the dorsal and anal fin respectively. 


Castelnau—Proc. Zool. Soa Viot., ii, 187H, p. C9. 

** Ogiiby—Proc Linn. Soc. N S. Wales, (2), ix., 1894, p. 873. 
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PSEU DOM ON ACANTHUS, BWker^ 1866. 

PSKUDOMONACANTIIUS GRANULATUS, Shaw^ Ap. 

Bnlitttf’A granulatay Shaw, inWhiWs Voy. N.S. Wales, 1790, p. 295, 
pi. (p. 254), fig. 2. 

This is another species whose existence in Victorian waters is 
regarded by Mr. A. H. S. Lucas as doubtful, no one having, 
apparently, identifitjd it since Klunzinger fii*st recorded it from 
Port Phillip. T obtained s{>ecimens in the Melbourne Fish 
Market. 


Sph.eroides, Dnmpril, 1806 . 

SpHAilROiDES UTCHEI, FveiitinviUe^ Ap. 

Tetraodon 'tnchei, Freminville, Nouv. Bull. Philom., ii., p. 250, 
pi. iv., fig. 2. 

This species is include<l in the Victorian fauna, apparently only 
on the authority of Klunzinger.-* T found it to be not uncommon 
at Que»ensclifi‘ where it was taken by mt*ans of the seine net. 

Castelnau observed two sorts [of on the shores of 

Hobson’s Bay,” nam(4y :— T. hnmiltoni^ Richardson, and T. 
hispidtfA, Jjinnajus. It is quite evident however, from his descrip¬ 
tion, that the species recorded under the latter name is really 
referable to richpi^ and that in all probability 7’. h ispidus does 
not occur in Hobson’s Bay. hamdioni was found to bt? 

extremely common, and appears to attain larger dimensions than 
in Port Jackson. 


Klunzinger- -Sitz, Ak. Wis8. Wien.. Ixxx., 1879, p 4-25. 



M0LLIJ8CA FROM THREE HUNDRED FATHOMS, 
OFF SYDNEY. 

By C. Hkdlky, Concliolo^ist, and W. F. Peiterd. 

(Plates xxxvii. and xxxiii.). 

Yarioiis ('xeuesions have reaped a superficial knowledge of the 
Mollusca of our Continental Shelf. Tn a recent issue of these 
Records a collection was described which Mr. G. H. Halligan 
obtained in one hundred and ten fathoms off Cape Byron. A 
haul made by the same gentleman and one of us in one hundred 
fatiioins off' Wollongong, supplemented th(‘. collections trawled by 
the “ Thetis ” Ex])edition in fi‘om twenty to eighty fathoms 
betwecni Jei vis Bay and the Maiming River. 

It was (*vid(‘nt that at a greater distance from the coast, in 
deeper and colder water, anotlier fauna would appimr. To search 
this zone the winters organised a dredging trip. We were greatly 
aided b}’ the kindness of Mr. II. E. Farmer, who, on behalf of 
Messrs. Bull i vant, generously placed at our disposal a reel and 
five hundrc'd fathoms of wire ro})e. A serviceable steamer of 
seventy-four tons, tin* ‘‘ Woy Woy,” fitted with steam winding 
g('ar, was (mgaged for th(» trip. W(j enjoyed the company and 
assistance of l)r. 1C Pulh'ine, Messrs. E. R. Waite, G. A. Water- 
house, F. E. Grant and A. R. McCulloch. The weather on the 
chosen date was excellent. Taking our departure at 8 a.m. on 
March 27, 1905, from mid-channel between Port Jackson Heads, 
we set a due east (tru(', not magnetic) course, and ran by the 
patent log, twenty-seven and a half miles. On sounding no 
bottom was got at two hundred and fifty fathoms. Estimating 
the depth at three hundred fathoms, #e put the bucket dredge 
over and paid out most of our wire rope. A full load of sandy 
mud, coloured green by glauconite, rewarded us. The tempem- 
ture of the mud when it arrived on lx)ard was 60*" F. 

Before again sinking the bucket we fastened a dredge to its 
taper end by forty fathoms of rope. This length allowed the 
dredge to follow on the ocean floor a track different to that of the 
bucket. If tied closer it would in pursuing the same path have 
only collected material already crushed by the passage of the 
bucket. Both bucket and dredge returned with a satisfactory 
load, but a final descent of the dredge alone proved a failure. 
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While dredging we had drifted inshore and estimated that the 
second haul was in a depth of two hundi^ and fifty fathoms, at 
a distance of twenty-three miles due east of South Head. We 
returned to port after an absence of twelve hours. 

The study of the Crustacea was undertaken by Mr. F. E, 
Grant, and nis paper^ has already appeared. 

The Corals have been examined by Mr. J. Dennant, who will 
shortly publish an account of them. 

An Elasipod Holothurian was determined by Mr. T. White- 
legge as Pannychia moseleyi^ Theel. There was also a fine Sea- 
pen of the genus Kophohelemnon. llepi'esentatives of other 
groups have l^n handed to various specialists and it is hoped 
that further reports on them may appear. The types of all new 
species described in this article are presented to the Trustees of 
the Australian Museum. 

The decided change of fauna between the one hundred fathom 
level and the zone touched by our dredge, appears to us to 
indicate that the animals obtain^ grew below the warm southerly 
current. 

About twenty-five miles south-south-west of the position of our 
dredging lies the **Challenger” Station 164 B., where, in four hun¬ 
dred and ten fathoms, a large series of mollusca are reputed to 
have been obtained. A large proportion of these were well- 
known Atlantic species. This incongruous mixture has been con¬ 
sidered by Crosse'*^ and other writers as clear evidence of error. 
One of us has discussed* the matter at length and recommended 
the rejection of the wliole tainted haul. 

Perhaps the most imporbint result of our excui'sion is the re¬ 
discovery of about half of the new “ 164 B” shells, but none of 
the European species occurred with them. It is evident that the 
‘‘Challenger” collectors had mixed gatherings fi*om difterent oceans, 
and while those here recognised are rehabilitated, the balance 
had best be carried to a suspense account awaiting further 
investigation. 

It is no longer possible to check the “ Challenger ” results by 
dredging at 164 B, because the submarine telegraph cable to New 
2k^aland crosses the place. 

More tlian a hundred species of shells are contained in the 
collection, some are fragmentary, or for other i*easons cannot be 
determined. The following is a list of those identified. 


1 Grant—Proc. Linn. Soc. N S. Waleei, xxx., 1905, pp. 812-824. 
® Crosse -Joiim. do Conch., xliii.,.1895, p. 257. 

» Hedley -Proc. Hnn. Soc. N. S. ixtI, 1901, p. 22. 
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Ammium Hedley. 

Admnarm sgtiamea^ Hedley. 

Antele glyptnsy Watson. 

Bathyt<ima agnattij Hedley and Petterd. 
Biffinm fmcocapil'iduitiy HtMlley and Petterd. 
Bulla incommoda, Smith. 

Bulliria f(cab7*a, Gmelin. 

Cftdnlm »p7'etns^ Tate and May, 

(UmcdlaHa Heohiua^ Hedley and Petterd, 
Capnlm devotnH, Hedley. 

Cai'difelhi anyad, Smith. 

Cardium pulcheUnm^ Gray. 

Carinaria ausfndittj Quoy and Gaimard. 
(Jnsddea jyyrum, Lamk. 

(Jax^olima yibbom^ Rang. 

„ injlexa, Lesueur. 

,, longiroHtriSf Lesueur. 

„ qnadridenUitAx^ Lesueur. 

„ trident<jLtay Forskal. 

,, trinpwosay Lt^sueur. 

Cpvithiopds caeumhiatmy Hedley and Petterd 
Chlamys osperrimaHy Lamarck. 

Clio pyramidafay Linne. 

„ subnlay Quoy and Gaimard. 

„ vhynlay Rang. 

Vocmlina tasnimdvay Pilsbry. 

Columbn7*inm jmy^doidesy Watson. 
Condliophila lischkdy Duriker. 

Cmia deltay Tate and May. 

Cuspidaria angad. Smith. 

Cuvierina cohimnellay Rang. 

Cycloatrema johvigtorbi, Beddome, 

Cylichna ordinariay Smith. 

„ protumiday Hedley. 

„ theiidisy Hedley. 

Cymatimn kampylay Watson. 

Cyrilla dalliy Hedley. 

Daphnella vestaUsy Hedley. 

Dentalium erectuniy Sowerby. 

Drillia coxiy Angas. 

„ crosaeiy Smith. 

„ tricarirtatcb, Ten. Woods. 

„ taooddy Beddome. 

BctorUma grantUaUiy Tate. 
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Emaryinuhl auperha^ Heclley and Potterd, 

Euthria tahiday Hedley. 

Hemithyri» colmmus, Hedley. 

Leda inopinatay Smith. 

„ milmcm, HedleJ^ 

„ ramsayi, Smith. 

Limm mu'tTayiy Smith. 

Liinopsis tHuisoni. Ten. AV<)<kIs. 

„ erec.tu.Hy Ht^dley aiul Pett(*i-tl. 

^^unyeli<l eniinUy Hedley. 

„ uvifHoriiy Smith. 

Maiyinella fu/apetUy Watson. 

„ (diportiy T(ni. Woods. 

„ bruzieriy Smith. 

„ craterIcu/uy Tate and ^Vlay. 

„ /(evigntUy Brazier. 

„ ochrac.euy Anj^as. 

„ Hfilluy Hedley. 

„ stratiyeiy An<(as. 

Mathilda deco?*afay Hedle}'. 

Moailea aratUy Hedley. 

„ oleaceUy Hedley and P(‘ttc'rtl. 
yy philippenslsy Watson. 

Mm'ex licinusy Hedley and Pettei’d. 

JVasHa jackHoaenHisy Quoy and Gaiinard. 

Pleurofoma caseuria, Hedley and Petterd. 

Polinices HuhcaHtataSy Ten. Woods. 

Poroleda eusiculuy Angas. 

Poroniya uudosuy Hedley and P(^tterd. 

RiHHoa filocincUVy Hedley and Pettei-d. 

RiKiheforila acumlnatn, Smith. 

„ laateay Hedley.’ 

Scfdfi morchiiy Angas. 

Terehra lawretamCy Ten. Woods. 

Tiberlu. ailiduluy A. Adams. 

Tropluai carduelisy Watson. 

„ laminatnsy Petterfl. 

,, shnplexy H('dley. 

Turboaillxi coiistrictay Smith. 

Turritella yodeffroyanay Donald. 

„ meimty Reeve. 

,, ph dippeMHiHy Watson. 

,, siuaatay Reeve. 
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Venericardia cavatim^ Hedley. 

Vf^rtiem'dia rhimihoidea^ Hedley. 

VithUn vudulata^ Lamarck. 

Vidpfir.}d<i miramla, Smith. 

„ Ten. Woods. 

X^mophara tatfd^ Harris. 

Tlie new and notewortliy species include the following: ~ 

Ci)(^(’rLiNA TASMANICA, Pihhvy^ sp. 

Aonfvti Aiigas, ^al^ Umnanica, Pilsbry, The Nautilus, 

viii., 1895, p. 1*J8; Xdcdla iaanmnica^ Tatc^ and May, Proc. 
Linn. Soc. N. S. Wales, xxvi., 1901, p. 411, pi. xxvii., f. 89- 
90 ; Cocrfdina ntf'ridioHfditty Hedley, Mem. Austr. Mus., iv,, 
1902, p. 351, f. 04. 

The presence? of an inrolled often caducous apex directed tlie 
assignment of tins species to (* or cult nay and as that genus had not 
l)e<‘n rt'ported from Australasia, the shell was by one of us descril»ed 
as new. Mr. W. ]j. May i)ointed out the similarity between X. 
tastuauira and 6^ iurridiotmltH. After interchange of specimens 
w(» agree tliat they are identical. Mr. H. 8uter, who holds a co¬ 
type and joined in the discussion, arrivT's at the sam(‘ conclusion. 
The species lias reci'iitly occurred in deep water off the New Zea¬ 
land c(»ast. 


Mom LEA OLEATA, Rp. UOW 
(Plate XXXvii., fig. 1). 

Shell rather large, thin, regularly turbinate, basf‘ fiatteru^, 
})eripherv subangled, spire elevated. Whorls seven, gradually 
increasing, regularly lounded except a narrow fiat step below the 
suture. Colour lauieath white, alxive pale cinnamon with darker 
radial streaks on tlie last whorl. Entire surface glossy, as if well 
oiled. Sculpture : clostdy scored by sharp spiral cuts, which are 
deepest about the pei-iphery, fainter midway up the wliorl and 
vanish from the base and from the first four whorls. On the 
}>enultimate whorl lietweeii the insertion of the lip and the sutui'e, 
there are sixteen of these impressed spirals. The fiat interspaces are 
obliquely crossecl by faint irregular growth lines. Aperture very 
oblicjue ovate, U2)per insei’tion carried far forward, connected with 
the lower by a thin dull film of callus. Lip <|uite sharp, within a 
white edge is followed by a brown bord(w and that again by a 
naci’eous layer. This se<juence again appears along the interior 
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Butui^. Uuibilicuw a broad open funnel, penetrating to the 
initial whorl, margined by a beaded funiclo whieh endw in an 
eximnHion on the columella bane. Tlie interior of the umbilicus 
is spirally scored like the periphery, and is undercut at the 
junction of each whorl. Height 12 mm.; major diameter 16 
mm. ; minor diamet(»r 13 mm. 

A single perfect specimen from two hundred and fifty fathoms, 
twenty-three miles east of Sydney. 

Emaroinitla supkkba, np. ncyi\ 

(Plate xxxvii., figs. 7 and 8). 

Shell large, elevated, oval, rath(»r thin, apex much incurved and 
overhanging at five-sixths of the length. The sides are arched so 
that the shell only touches a plane surface by its extremities. 
Colour, extc*rior gray, interior white. Fis8ui*e deeply slit. 
Sculpture : about sixty shar}) elevated radiak* riblets which frill 
the interior margin and are parted by nari'ow deep interstices in 
which ai'ise fine secondary riblets. A concentiic series of 
numerous dense imbricating scales traverse both ribs and furrows. 
81it fasciole elevated, two thin erect walls include fine close 
cur\ ed transverse scahvs. The intenor of the fasciole is marked 
by a heavy streak of callus. Length 24 nun. ; bi'etidth 18 mm. ; 
height 9 mm. 

A single specimen from two hundred and fifty fathoms. 

This is the large.st Australian species, and only two or three 
species in the world exceed it in size. 

Cyclostrema johnstoni, IMcUmie, , 

Ct/efomfrema johmfom, Beddome, Proc. Roy. Soc. Tasm., 1882 
(1883), p. 168; Tir/., Tate, Trans. Hoy. 8oc. S. Austr., xxiii., 
1899, p. 215, pi. vii., f. 7 a, h. 

Two specimens of this Tasmanian species fi-om three hundred 
fathoms, are the means of adding it to the fauna of this State. 

Tiberia nitidula, a, Adamst sp. 

(Plate xxxviii., fig. 13). 

Sf/r^hola nitidula^ A. Adams, Ann. Mag. Nat. Hist., I860, 
vL, p. 335. 

Pijrmmdella Sowerby, Ootfioh. loma., xv., 1866, Pyiami- 

della, pi. v., f. 35. 
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Odostcmia (Obelisens) Watson, ChalL Rep., 2<ooL, xv., 

1886, p. 487. 

“This species,” remarks Dr. W. H. Dali,* “is very widely dis¬ 
tributed, ^th in area and depth.” Its range extends from Japan 
to the Mediterranean and West Indies, but it has not b^n 
recorded before from the Southern Hemisphere. In our collection 
it is represented by a single specimen 7 mm. long, taken in two 
hundr^ and fifty fathoms. 


RiSSOA FILOCINGTA, »p. UOV, 

(Plate xxxvii., fig. 2). 

Hhell small, opaqu(> and rather solid, broadly ovate, narrowly 
perforate. Whorls five, of which one and a half compose the 
protoconch, ventricose, the earlier whorls angled above, the last 
rounded, rapidly inert'asing, not descending at the aperture, 
sharply constricted at the sutures. Sculpture: protoconch 
smooth, in adult shell the I’adials first predominate, gradually 
grow denser and finer and aitj at last exceeded by the spirals. 
The body whorl cariies twelve sharp, erect, wide spaced spirals, 
of which the upper are latticed by forty-two radial riblets pro¬ 
ceeding from the suture and ftiding at the periphery. Twenty 
stronger radial ribs, whose interstices are traversed by five spirals, 
cross the penultimate whorl. The remaining whorl and a half 
has twenty-one coarse, wide set radials, with a spiral thread above 
and below. Aperture perpendicular ovate, fortified by a thick 
outstanding varix. Length 3 mm.; breadth 1 *7 mm. 

Several specimens from both hauls. 


Bittium fuscocapitulum, ap, nov^ 

(Plate xxxviii., figs. 10 and 11), 

Shell rather large, thin, broad at the base, with straight sides, 
tapering to a sharp point, angUni and contracted at the base. 
Colour pale purple, granules white, protoconch chocolate brown. 
The individual drawn has fifteen whorls in a length of eleven mm., 
but a larger decapitated example is thirteen and a half mm. for 


^ Dill —BuU. Mus. Comp. Zool., xviii., 1889, p. 334. 
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eleven remaining whorls. Sculpture : the adult shell commences 
with simple ribs springing from the surface above and below and 
projecting at the periphery. The gradual appearance of spiral 
sculpture depresses the ribs in the middle and elevates them above 
ancl below in angular tubercles. Finally the ribs break uj) into 
bead rows, the last whorl having a smooth central belt tlirough 
which runs a spiral thread, on either side lie first a large and tluui 
a small bead row, containing about nineteen grains to a whoi-1 ; 
no varix is present. The suture is impressed and sinuous. Pro- 
tococh sharply differentiated by substance, colour and sculpture, 
of four whorls with a doubl(‘ ki^el and dt‘licat(? radial riblets, 
terminating in a deep bay above a long and naiTow lolx*. Tlie 
concave base meets the peripliery at a sharp angle and is orna¬ 
mented by a few sliallow, wide s))aeed <;on(Hmtrie groov(‘H. 
Aperture oblitpie, subijuadrate; lip sharp, simple, the short canal 
is mei-ely a deep sinus. Ijength 1 I mm. ; breadth 3 mm. 

A few dead shells. 

.4.ft(‘r Blffhim, (jrtuiarhmi^ the no\'elty is one of tlu' laigest 
Australian niemlHU‘8 of the genus. Tlie presence of a siiiusigeiu 
protoconch is of intcu’est, but we have not sufficient data to now 
discuss its teleological signiticanc(\ 


CkRITHIOPSIS CACUMINATUS, .v/a //(>??. 

(Plate xxxvii., fig. 4). 

Our broken specimens, though exhibiting f('atui*cs sulhcient to 
8e})arate them from known species, do not supply the material for 
a complete description. Shell very long, slender and gradually 
ta|.>ering to an inflated two-whorled protoconch, each whorl o\ er- 
hanging its successor pagoda-wise. Colour grey. Whorls at 
least nineteen. Sculpture : each whorl carries about thirteen 
longitudinal folds which taper upwards and do not continue from 
whorl to whorl. Three spiral belts and intervening shallow 
furrows of corresponding width develop beads on the radials. 
The lowest chain of beads in the most prominent, iifcnd those above 
diminish in succession. Beneath the largest bead row is a narrow 
revolving double thread. The beads are more polished than the 
interstices. Towards the summit the spiral sculpture fades away, 
a sutural furrow persisting longest, Tne first two adult whorls 
have only radial ribbing; Length of imperfect specimen 10 mm.; 
breadth 2 mm. 
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The slender taperinj^ spire and triple row of unequal beads 
niarks the species as clearly different from Australian co-generic 
forms. 

Two specimens from two hundred and fifty fathoms. 


CvMATIUM KAMPYLA, Mp, 

hampylo^ Watson, Journ. Linn. 8oc., Zool., xvi., 18S3, p, 
594 ; A. ('amjfjfla, Watson, ChalL Rep., Zool., xv., 1886, p. 
40.5, ])1. xi\’., f. 12 ; Lampusia itodoro^dafa^ Tate and May, 
Trans. Roy. Soc. S. Austr., xxiv., 1900, j). 90; Id., Proc. 
Liiiji. Soc. N. S. Wales, xxvi., 1901, p. 355, pi. xxiii., f. 2 ; 
[jiitorhini nodoroKfafmu, K(‘st(jv'en, Proc. Linn. Soc. N. 8. 
Wales, xxvii., 1902, pp. 463, 479, f. 1 and 4. 

A full seric's taken in each haul by the “Woy Woy,” and 
r(4erence to a ‘‘(Jhallenge " co“ty})e, enables us to connect the 
immature shell (l(‘.s(U‘ib('d by Tab' and May with th(‘ adult foi*m 
discov(U'(xl by the “ Challeng(U‘.” All (‘od('s of nomenclature 
agr‘e(' that an author is not permitU'd to altei* a name once pub- 
lislied, the first form of the sjK‘citlc nanu' is th(‘r('foi‘e h(*re 
ado}>ted. The (diange from “ kamjnda’’to “ campy la’’ pi-o])osed 
by i)r. Watsoji would lur particularly inconvenient for an index. 


• COKAI.LIOPniLA LISCHKEANA, Duuket^ SJh 

Jiaj/ffita Dunker, Index Moll. Mar. Jap., 1882, p. 43, 

j)l. i.. f. 1,2, pi. xiii., f. 26, 27 : Purptim H('riata^ Hedley, 
Austr. Mus. Mem., iv., 1903, p. 382, f. 95, 96 ; /r/., Prit- 
chai-d and (latlifF, Proc. Roy. Soc. Viet., (n.s.), xviii., 
1906, p. 44. 

Several sprciiiKuis, one alivt*. of this Japanese species were 
captured at two hundred and fifty fathoms. This series connects 
tlie adult with the young shell described as Pnrptira mrtafa. 


Mukex licinus, sp. now 
(Plate xxxvii., fig. 6). 

Shtdl rather small, t^hoi't, broad, angled at the shoulder, obliqu(dy 
biconical. Canal short, open. Apex acute, bent away from the 
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shelFs axis. Colour pale brown, inner lip light purple. Whorls 
six and a half, rapidly increasing. Sculpture : numemus varices, 
eight to the last whorl, beset the shell. They are low", but erect, 
feebly denticulate, descend obliquely from the shoulder to the 
base, above the shoulder converge very obliquely to the suture 
across an excavate unribbed space. On the upper whorls they 
fade rapidly, becoming extinct on the penultimate. The inter- 
variceal spaces are traversed by stout spiral ribs divided by broad 
deep grooves, about a dozen appearing behind the aperture, no 
scales occur on ribs or in grooves. Outer lip expanded, smooth 
within, denticulate without, edged with concentric frills. Inner 
lip straight below, arched medially, its margin expanded, free. 
Length 17 mm .; breadth 13 mm. 

A single living specimen from two hundred and fifty fathoms, 
which may not be adult. 


Plkurotoma casearia, ftp. nov. 

(Plate xxxvii., fig. 5). 

Shell thin, slender, fusiform, spire keeled and turreted, base 
contracted. Whorls seven, including a whorl and a half of pro¬ 
toconch, parted by linear rather obli(iue impressed sutures. 
Colour varying from pearl grey to pale orange, usually cheese^ 
colour*. Sculpture : the protoconch is glassy with rounded wdiorls, 
the adult smooth and somewhat glossy though duller than the 
protoconch. The periphery is sharply produced into a projecting 
keel, the fasciole set with pointed radiating tubercles, of which 
the penultimate whorl bears eighteen, these tubercles continue 
upwards, diminishing propoi-tionately to the pi'otoconch, but 
downwards they degenerate on the last whorl to imbricating 
scales. The unarmed keel slightly rises at its termination, 
bringing the shelf above it nearer to the horizontal. The fasciole 
ends in a deep and narrow slit. Canal open, produced, bent a 
little to the right. Under the lens, delicate growth lines appear 
which diverge acutely above and below the keel, crossing the base 
they are flexed. Aperture narrowly pyriform, a callus spread on 
the iimer lip. Length 13 mm.; breadth 5 mm. 

Several specimens were obtained. 

Bathttoma agnata, 8p. nov, 

(Plate xxxviL, fig. 3). 

Shell fusiform, biconical, solid, each spire whorl prominently 
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angled at its centime by a tuberculate keel. In the series befoi*e 
us the proportion of length to breadth varies considerably. 
Whorls eight, including a protoconch of a whorl and a lialf. 
Colour pale cream with an evanescent purple tinge in the aperture. 
Sculpture: the suture is slightly puckei*ed by small radiating 
folds which run out before reaching half way to the. keel. Along 
the keel are prominent wide spaced tubercles, numbering on the 
penultimat.. about seventeen, each truncated in front and sloping 
at the liack to the base of its predecessor. Behind the aperture 
these sometimes degenerate into crowded imbricate scales. 
Below the keel the radial sculpture is resumed at indistinct for¬ 
wardly curved riblets. Fine raised spiral threads extend from 
the tip of the canal to the protoconch. In the hollow supra- 
carinal shelf they arci small and close together ; below the keel, 
amounting on the last whorl to about forty, they are wider 
spaced, often alternating in size and tend to be knotted by the 
radials. Protoconch smooth and vcuy glossy, dome shaped, a 
whorl and a half, ending with a sinus. Aperture narrow, perpen¬ 
dicular. Outer lip very de(‘ply insinuate* at the keel, then 
sweeping forward in a full curve. Columella broad, heavily 
calloused, excavate above, swollen and twisted btdow. Length 
17 mm.; breadth 11 mm. 

Several specimens from two hundred and fifty fathoms. 

The lines of specific distinction appciur to be drawn narrowly in 
this genus and to depend chiefly upon sculpture. The novelty 
appears intimately related to Phnrotoma (Geiiotia) enyonia^ 
Watson,'^ differing by the sharper keel, more elevated tubercles 
and generally coarser sculpture. 

It was evidont from literature that in size, sliape and substance 
our species made a near approach to certain Tertiary forms named 
by Prof. 11 Tate. We therefore sought the opinion of Mr. J. Pen¬ 
nant on their inter-relationship, who very kindly ixjplied, 14th 
March, 1906, as follows :— 

‘*The Bathytoma submitted is allied to B, pritchardiy Tate,** 
from the Gippsland Miocene, and to B./ontmalis, Tate,^ a common 
shell in the Oligocene beds at Spring Creek. From the first it is 


^ Watson—Joum. Linn. Soc., xv., 1881, p. Td. Chall. Rt^p., Zool., 

XV., 1886, p. 300, pi. XX., f. 7. 

Tate -Joum. Rov. Sol*. N. S.Wales, xxvii., 1893 (1894), p. 175, pi. x., f. 4. 
Tate—Zw. cit.i p. 176, pi, x., f. 4. 
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distinguished by its sharper keels, plain sutures, and far finer 
ornament; and from the second by its less ornate keels, as well 
as by the convexity of the posterior sutural areas. Of the two 
remaining species in Victorian Tertiary strata, H. dec(>mponHa, 
Tate, has a much shorter spire, while B. am/nstifronA^ Tate, is 
characttu’ized by rounded keels and overlapping sutures. The 
recent species is thus easily separable from any of its fossil 
congeners.*’ 


Terehra LAURETAN.E, Woods. 

(Plate XXXvii., fig. 9). 

Tsrehru lmiretnno\ Ten. Woods, Pioc. Linn. tSoc. N. S. Wales, ii., 

p. 262. 

This unfigured species has hitlierto been known only from a 
singl(‘ sj>ecimen, the tj^pe now in the Australian Musem, which 
has ten whorls in a length of twenty milliuK'tres. A fine sp(*ciini‘n 
with sixteen whorls in a length of forty-one millimetres was taken 
in three hinidred fathoms, and provided th(^ material for the 
illustration now presented. 


Cancellaria scouina, np, mn\ 

(Plate xxxviii., fig. 12). 

Shell small, solid, biconical, tabulate, imi)erforate, rough 
sculptured. Colour grey (? bleached). Whorls five, including 
tlie 2 )rotoconch, each with a broad concave shelf on the summit, 
l^erpendicular at tiie sides and contracted at the base. Proto¬ 
conch papillate, smooth, a whorl and a half wound obliquely to 
tlie axis of the main shtdl. Sculpture ; sharp crested wave ribs 

S verse the whorls obliquely, between and parallel to these are 
r growth liiKJs ; on the last whorl the ribs amount to fifteen, 
e radials are crossed by spiral raised cords, which develop a 
tubeix’le at the passage of each radial, between each oord one or 
more raised threads. Aperture oblique, sulytriangular. Columella 
with three plaits, the upper very oblique. Inner lip overlaid with 
a microscopically granular callus; outer grooved internally. 
Length 8 mm.; breadth 5 mm. 

Tile new species can best be compared with a Port Curtis ftirm 
provisionally identified as C, aiistratis, Sowerby, than wliich the 
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novelty is less harshly sculptured, has a different protoconch, and 
is smaller in proportion to the number of whorls. 

One dead sp(*cimen from three hundred fathoms, anothei* from 
two hundred and fifty fathoms. 


Cakixaria australis, Quoy tt Gaimanl. 

iUtvimu'Ui austrftlisy Quoy and Gaimard, Voy. Astrolabe, Zool., 
ii., 1833, p. 394, pi. xxix., f. 9, 13; Id., Smith, Challenger 
Rep., Zool., xxiii., 1888, pt. Ixxii., p. 35 ; Id., Vayssiere, 
Result. Camp. Scient. Prince Monaco, fas., xxvi., 1904, p. 
22, pi. i., f. 11, IG ; If/., Verco, Trans. Roy. Soc. S. Austr., 
xxix., 1905, p. 171. 

Our singh* specimen adds a gtuius and a species to the fauna of 
this Statt'. Aft(‘r a lai)se of more than seventy years, during 
which no e.xanipl(‘s w(‘re rej^orted, it was retaken within a few 
weeks h(‘r(‘ and ofl th(‘ South Australian coast. 


Amusium tiiktidls, Ilcdley. 

(Plate xxxviii., figs. 18 and 19). 
thHidin, Hedh?v, Austr. Mus. iv., 1902, p. 304, 

f. 49. 

No conipleh^ s[)ecimen of this species has lx‘en taken. Roth the 
‘‘Woy AVov” hauls produced a series of separat<^ right valves, and 
on a right vahe the specu^s was founded. Tri their company 
api>efired a series of s(‘[)arate Amusium left valves of corresponding 
size and sluipe, but of dis(a-e}>ant sculpture, one of which is here 
figurt^d. In related forms tin* exhu-ior of the right and h'ft valves 
are dillerently ornamenttxl, so pending the proof of attached 
vahes, ve acce})t thes(* left valvt's as the missing halves of A. 

thefidls. 


LiMEA MURRAY!, Smith, 


Lima mumiyi, Smith, Proc. Zool. Soc., 1891, p. 444, pi. xxxv., 
f. 26. 

Lhtif^a acclinis, Hedley, Rec. Austr., Mus., vi., 1905, p. 40, f. 10. 
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The figure of L, murrayi indicates radial ribs divergent along 
the median line, a featui*e not mentioned in the description. 
Partly in I’elianoe on this, and partly prejudic(>d against the 
Australian habitat by the Kuropean species reputed to have oc¬ 
curred with it, Lhum ardhtia was distinguished as new. Having 
now recognivseil several of the “Challenger^’ 164 B inollusca and 
confirmed their Australian habitat, we would withdraw L, 
(tcdi'HiH as a probable synonym of L. murrnyi^ and follow the 
description of tlui latter wlieiT it conflicts with the illustration. 


Limopsis kuectus, » 2 ). nov. 

(Plat(* xxxviii., figs. 14 and 15). 

Shell small, solid, lu'arly equilateral, les.s ()bli(jue than usual, 
comparatively high and short. Coloui* wliite. Sculpture: about 
twenty concentric reverse-imbricating fold'^, tlu* inner weaken* and 
more wide spaced, crossed by faint radiating riblets. Small pits 
and interlocking tubercles art‘ set round the inner bevelhui margin 
but ascemd only lialf way from the ventral edge. The teeth aro 
disposed in two serii*s, i)arted by a blank space, anteriorly about 
seven, nearly perpendicular, posteriorly about six, passing from 
oblique to horizontal, Ai*ea extr<*mely deep, with a narrow 
median chondrophort*. Height 4 mm. ; length 3*7 mm. 

The unusual depth of the area, and diverse inclination of the 
antu'ior and posterior teeth, differentiate this from other Aus¬ 
tralian species. 

Two separate and worn valves from two hundred and fifty 
fathoms. 


POROMYA UNDOSA, 8p, UOV. 

(Plate xxxviii., figs. 16 and 17), 

Shell small, oblong, moderately inflated, anterior end rounded 
ventral margin produced, posterior end rather square, dorsal 
margin rather straight. A low oblique wave ridge., preceded by 
a shallow hollow, runs from the umbo to tlie posterior sentral 
angle, where it projects. Uinln) prominent, inflated, the 8p»tce in 
front of it deeply excavate. Abrasions exhibit a smooth nacreous 
white shell beneath the thin pale yellow epidermis, The latter 
carries dense minute warts, increasing in size towards tlie maygin, 
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and disposed in radiate and concentric lines. ' Interior brilliantly 
pearly, the muscle scars indistinguishable in our specimen. The 
inner ventral margin faintly minutely crenulated. Length 5*5 ; 
height 4*8 mm. 

This appears to most resemble P. cytaata^ Dall,^ from the west 
tropical Atlantic, than which it seems to be shorter, with a more 
feeble and oblique fold. 

Two odd valves from two hundred and fifty fathoms, and 
fragments of larger specimens from three hundred fathoms. 


^ Dull —Proc. U.S. Nat, Mus., xii., 1889, p, 289, pi. viii., f. 4. 



STUDIES IN AUSTRALIAN SHARKS, No. 3. 

By Edgar R. Waitk, F.L.S., Zoologist. 

(Plates xxxix.-xli.). 

CaiictcARIAS BRACKYUKUs, Gunther. 

(Plate XXXix.). 

Carcharian hrachynritHy Giiiither, Cat. Fisb. Brit. Mus., viii., 

1870, p. 369. 

Carchariaa niacru7''USy Ramsay ami Ogilhy, Proc. Linn. Sot*. N.S. 
Wales, (2), ii., 1887, p. 163. 

Di‘. Gunther's d(‘scriptioii was based upon a stuffcMi example, 
and under the eircumstances, such plastic charact^'vs as the shape 
of th(? mouth and the snout can sr,ai*cely be regai’ded as affording 
reliable specific characters. Messrs. Ramsay and Ogilby, lM:>wever, 
draw attention to these featunvs as providing recognisaV)le points 
whereby to distinguish a species described as new. 

The omission of 0. macrtirux from my “Hynopsis of the Fishes 
of N. 8. Wales”' would indicate that I r(‘garded this name as a 
synonym, an opinion strengthened by the examination of a speci¬ 
men recently received in the flesh. This was forwardc^d from 
Lake Macquarie by Mr. James R. Rumsey, and is a female, 840 
mm. in length. It is illustrated on the accompanying plate, 
which provides an accuratt^ representation. Messi’s. Ramsay and 
Ogilby describ(^ the eyes as being ratlier nearer to the end of the 
snout than to the anterior gill opening ; the former measurement 
was evidently takem round the curve of the snout, and yifdds a 
much longer line than can be shown in a profile drawing. Tlu* 
phrase “ the space betwf»en the dorsal fins being rather moi*e than 
one-third of the distance between the end of the second and the 
base of the caudal ” is incorrect, and should read “ the space 
between the dorsal fins is three times that between the second 
dorsal and the base of th(^ caudal.” The position of the anal is 
not mentioned in the description of C. mac/ninis: I find its 


' Waite—Mem. N. S. Wales Nat. Club., No. 2, 1904, p. 7. 
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origin to be i)eiieath the middle of the second dor'snl while Dr. 
(jiintlier describes it as being opposite to that fin. 

Tills sliark is locally known as the ^Wlialer,” and the following 
account is by thc‘ latt? Mr. Edward 8. Hill,*^ written over thirty 
years ago, when the species seems to have been coiniiioner than 
now. 

^ This shark attairis only in its adult state to the hmgth of 
five or six teet; th(‘ mouth is of a crescent shape, armed undei*- 
neath and around with tliree or four rows of sharp teeth, and the 
point of the nose is almost of a transpai'ent substance ; it is gi*e- 
garious, and may be (‘aught on a moonlight night, in the early 
pai*t of the year, by the s(‘ore, provuk^d you havt* good tackle. 

A l)oat was in search (jf tin* mullet oiu' fine nigiit, just north of 
the Sydney Heads, with a long and .strong n(»t, wlaui the cr(iw of 
fishermen suav what to them a}>p(‘ar(‘d a fine school, and shot 
round it ; hut, to th(*ir astonishnunit it was whah'rs, and they 
suceei'ded in hauling over om* liiindr(‘d and fifty of tiu'se sharks, 
avei’aging about fi\ e fe(‘t long. 

Tn strong tid(* rips like that of Port Stephens, at the Spit in 
Middl(» Harboiu', or on the shallows mmr the Sow and Pigs and 
off H(H*ny's II(?ad in Ikitany, they are ti’oublesonHs and will bite 
ofi'as many Inwiks as you please ; tliey ailord good sport wlumyou 
are inelint‘d that way and hav(' good lin(\s and hooks. 

At Middle Harbour w(* wmv very successful when w{^ w(‘nt on 
})urpose to fish for th(‘se sharks; th(*n we had hooks [u-otected 
with wire, ajid of a goixi siz(\ The femak* when caught was fre- 
({U(uitly (»pened, to examine* the ovaries and count the young 
sharks attaclu^d to the outside of each egg by the umbilical <^ord. 
These were thret* oi* four inches long, and the moment tlu'y were 
lilierati^d would swim about and b(‘come a prey to the others. 

The whaler at tins S(*ason, and in such position, will take a bait 
of any kind pn*tty w*(*ll, ev(*n in day-time, and })u11 tolerably 
strong, and depend on tlie sharp teeth to cut the line when(‘V(*i' 
they please. It is curious and iiiter(*sting to see their maiueuvres, 
endeavouring to get five wh(*n they are sivured with g<M)d tackk*. 
First they will run ; then they will get their shoulder towards 
the line, so that tliey might cut it across with tht^ corn(*r of tlu'ir 
mouth ; this failing they will then have recourse to rolling, to try 
their main strength. Howevcu*, as you continue to haul tliem in, 
they will unroll, and tiy every dodgci to get loose, till a blow with 


Hill Mail, 1S74. 
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ii club on the point of the nose quietens them. It is astonishing 
how easily they are stunned by a blow on that part; on any 
other place the same would have no eftect.’^ 


Egg-cases op the Cat Sharks. 


The two types of egg-cases illustrated on Pis, xl. and xli. are 
not uncommon on the coasts in the neighbourhood of Port Jackson, 
but so far I have not succeeded in determining to wliat species of 
Shark they'' respectively beJong. The majority of the cases which 
J have examined have been cast-up on the l)eaches, empty. The 
few J have seen alive have had the embryos insufficiently de¬ 
veloped to make deteimination a certainty. They doubtless 
belong to the Scyliorhinidae, of which we have two meml)ei’8, 



assigned to the gtmera Catulua and Paras- 
cylUum respecti vely. 

Catulus analis, OijUhy^ sp, 

(Plate xl., and Fig. 38). 

Scyllium anal.<>^ Ogilhy, Proc. IJiin. Soc. 

N. 8. Wales, x., 1885, pp .445, 464. 
Scylliorfmvas analis^ Ogilhy, lor. cii.^ (2), iv., 
1889, p. 180. 

Catiihis anali.% Waite, Mem. Austr. Mus., 
iv., 1899, p. 31, pi. ii., lig. 1. 

Tlii.s, the smaller of the Cat Sharks, attains 
a length of 570 mm., and to it I tentatively 
assign the egg-case illustrated on PI. ,xl. 
Tlio body of the case is comparatively long 
and narrow, maximum examples memuring 
73 mm. in length and 25 mm. in width. The 
exact size and shape of a large specimen is 
depict<?d at fig. 38, and a contained embryo 
measuring 32 mm. in length, was develo{)ed 
only sufficiently to enable it to be identified 
as a iiiember of the family. The plate shows 
an egg-case hi situ, attached by its tendrils 
to a sea-weed (Phyllospora coniosa). In 
colour, the egg-case of the Spotted Cat Shark 


Fig. 38. is usually dark brown, tliough some speei- 


Catulun analis, Ogilby. mens are much lighter in tint. 
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Parascyllium collars, Ramsay dh Ogilhy, . 

(Plate xli.). 

Parascyllium coUare, Ramsay and Ogilby, Proc. Linn. Soo. N. S. 
Wales, (2), iii., 1888, p. 1310; Waite, Mem. Austr. Mus., 
iv., pi. ii., % 2. 

Tlie Collared Cat Shark reaches larger dimensions than the 
fore named species, attaining the length of 825 mm. The egg- 
case, which I believe to be of this species, is of considerable 
capacity, measuring 73 mm. in length and 38 mm. in breadth, and 
is light horn-colour in tint. The illustration shows its shape very 
well, and represents an example trawled on the Thetis ” Expedi¬ 
tion in 1898, and obtained at a depth of 63-75 fathoms off Port 
Kembla. Another living egg was trawled off Botany Bay in 79- 
80 fathoms. The former specimen is attaclied to a Gorgonia 
(Pluinarclla penua^ Lamarck), and contained an embryo measuring 
43 mm. in length. 

1 take this opportunity (»f correcting an error in the explanation 
of the plate, published in the Memoirs of this Museum and quoted 
alK)ve. “ Fig. 2, Male, three-fourths natural size,” should read 
** less than one-fourth natural size.” 



ON A VARIETY of GOUIiA COJiONATA. 


By Alfred J. North, C.M.Z.S., Ornitliolofjcist. 

WJiile the Curator was engaged in rc'-arrangiiig the f(»reigTi 
birtl follection, he brouglit under my notice a mounted sj)eciinen 
of (yount rovonata which was entirely different from anothei* 
typiciv] example of this species in a <liff‘erent part of th(‘ case. 
Tlie s])eeimen under consideration is in markings and sizt' similar 
to the^ well-known form of CrowiuMl Pigeon, Vmt almost the entire 
plnmage, cixcept the white wing-spc^culuni and apical tail-band, 
liad a elistinct blackish wash, ordy a few small })laees about the 
head, breast, wings and tail rev(‘aling her(‘ and there the bluish 
slaty-grey plumage, the chestnut tii)S of tht' upptu- wing coverts 
and band across the back, also lieing mutrh darker. The locality 
of the sp('cimen is unknown, ajid after a candul coni])arisen 1 
coiKiluded it was a melanistic variety of (iiKna . Subs<*- 

querit reseai’cli by the* Assistant Taxidermist r(‘\'<*al<^d ajiother 
skin in th<? foreign collection. This siK'cimen was re<-eiM.'d in 
1S97 as a donation from th<* Direc'tor of the Botanic Gardens, 
Sydney, the liabitat rc'corded in the* register as Java, lH‘ing undoul>- 
tedly eri’oneous. With the exc‘(*ptions jiointed tmt in the mounted 
example, the remainder of the plumage may be described as dt‘t‘p 
sooty bluish-black including the head ami crest pluim^s. only 

indications of tln^ normal bluisli slaty-grey plumage of Gearrf, 
coroitata^ may be se^n in some p]acc*s on the (juills and tail 
feathers. It measures—Total length 24-5 inch(*s, wing l*J-7o, tail 
9’2, exposed portion of bill 1 •;!, tarsus 3*5, and is distinctly 
smaller than typical examples of (Joura coroitaid. Whether the 
dark plumage is due to climatic influence, confinement, or tyihcal 
of a distiJict spcicies, I am unabh^ to .say, but 1 i)urpose to distin¬ 
guish tlie latt<U' specimen under the name of G^ura var. 

•nigra. 



OCCASIO^JAL NOTES. 


IV.-CRUSTACEA new to AUSTRALIA. 

Aiiyoiu‘ stuclyinic tiu' Australian marine fauna must be struck 
with the lar^e number t)f species, ori^^inally (leseriVx'd from Japan, 
wliicJi have Wen traced soutli through th(‘ East Indian Archi- 
jM'lago and (iventuully recognised from Northern and Eastern 
Australia, 

F]xann>l('s of two such species, hitherto unr(‘corded from the 
latter n^gioii, havt* Iwen accjuired by the Trustee's. The Hrst is a 
)u*autiful sfH'cirnen of hrmbnis ndirhis^ d(j Jlaan, the carapace' of 
which is 40 irmi. in lerigth, and was pn^sentt'd by Mr. Thoma.s 
l\miperley, wlio collect('d it at Dalmer Island, in the estuary of 
the Clarence lliver, N. S. Wal(*s. From Japan, the original 
habitat, the range of this species was extended by BleekeF to 
Sumatra. 

Again, a fine head) dried <‘xample of SrylhtniH airhoMl^ de 
Haan, measuring 110 mm., wjis ohtiiined from Lord llowe 
Island. It has be('n observed, according to Dr. A. Ortmann,* in 
Japan, the Aru Islands and Amboina, so the present record ex¬ 
tends its distiibution southwaixl by about oiu' thousand and five 
hundred miles. 


Allan W. McCulloch. 


1 Blcekev- Act. So(‘. Indo-Xcerl. Bata\ia, ii., JH57, ]). 17. 
Ortmann —Zool. Jiilirb., aIL, 1895, p. 4 6. 



EXPLANATION OF PLATE XXVIL 


Miiral Tablet in S, James CJmrcb, oi’ceted in monory 

Gilbert, Oniithologist. 


t* John 
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Platk XXVIL 



H. BARNES. Junr., photo., 
Austr. Mus, 








EXPLANATION OF PLATE XXVIII. 


OANORHYNCHtrS ttUfiSMILCUI, JSth. Jil, 

Fig. 1. Buckler seen from above. 

„ 2.* „ „ „ the sidCk 

„ 3. Snout seen from in front. 

» A )) )t below. 

„ 5. Portion of granulated plate on the same matrix. 



rl:c. austr. mus., vol. vi. 


Platk XXVjr I. 



H BARNES, Junr., photo, 
Austr. Mus. 



EXPLANATION OF PLATE XXIX. 


Axinitk. 

Bowling Alley Point, Nimdle, New South Wales. 

Fig. 1. Cliiiographic drawing of ideal ciy stal (the unlettered face is r). 
„ 2. Plan of lig. 1. 

Figs. 3, 4. Clinographic drawings of natural cj^stuls. 

Fig, 5, Stereogram. 

Forms:—e (001), h (010); m (110), M (llo), (180); / (011), .y (021), 
# (201) ; 0? (Ill), r (ill), z (112), a (181), o (l82), Y (l3l), d (241). 







Forms 


EXPLANATION OF PLATK XXX, 


Axinitb* 

Colebrook Mine, Uundas, Tasmania. 

Fig. 1. Clinograpliic drawing of ideal crystal, 

„ 2. Plan of fig. 1. 

:-~a (100), X (021), $ (132), q (161). [Other forms as in Explanation 
to PI. xxix.]. 




EXPLANATION OF PLATE XXXI. 


Axinite. 

Fig8. 1,2. Moonbi, New South Wales. 

Fig. 3. Colebruok Miiu*, Dundas, Tasmania. 

[For lettering net* Explanation U) Plates xxix. and xxx. 

Pettehdite (= Mimbtite). 

Fig. 4. Britannia Mine, Zeehan, Tasmania. 
Forma e ((XKJl), m (lOlO), x (1011), (1121). 

Cboooite. 

Fig. 6. Magnet Mine, Tasmania. 

Forms :-/> (010), m (110), i (111), t? (Ill), Ji- (lOJ). 





EXPLANATION OF PLATE XXXIL 

PEllEKDIlB. (= MiMIIIIF) 

UntanDia Mint, Zeelian, 'JViDiuiia, <nlaigtHl about one-half. 
(IL Ti of Ml W F PttUrd) 



REC. AUSTH. MUS,, VOL. VT. 


Plate XXXIf, 



H. BARNES, Junr., photc., 
Austr. Mus. 



EXPLANATION OF PLATE XXXTII. 


LaTO£.ITK* 

Colebrook Mine, Duntlas, Tasiriania. 

Fig. 1. Clinographic drawing of id«il rr^'Hfal. 

„ 2. Plan of fig. 1. 

„ 3, Olinogmphic drawing of natural cj’yetal. 

„ 4, Plan of fig, 3. 

„ 6. Stereogram. 

Fonn.« .—-e (()01X a (100); m (110) ; w, (Oil), / (013), x (102); a (111), k 
(115), ^ (ll4), A (113), t (1l2), t (212), ,r (~231). 





EXPLANATION OF PLATE XXXIV. 


Pellorhamphus hatsensu, Cast el nan. 
(Five-sixths natural tize). 



]n:c. ALTHTIl. MUS., VOL. VI. 


Pl\tk XXXTV. 



A. r 


McCulloch, del., 
Auur. Mus. 


EXVIAjNAIION of platk vxxvl 

UhomhowUa fleso^den, Ounther. 

(Four liftliH mitural hi/©) 



TIEC. AUSTR. VOL. VI. 


Platk XXX \ 



A. R. McCULLOCH, del.. 
Ausir. Mus. 



KXPIuANATION OF PLATE XXXVI. 


Fig. t. Cheilohranchux rufus, Mat*l(*ay. 

„ 2. Crepidoganter Hpaiala, QvlwWm^t. 

„ 3. Dipiocrepxs parrel pin n IS 
„ 4. „ ranhnaUs^ Ramsay. 

„ 5. lilennius iasmamanm^ Rii'hardson. 
„ 6. OphiocHnus gahrieli, Waito. 

„ 7. „ Waite. 

(All the figures enlarged). 




A. R. McCULLOCH, del.. 
Austr. Mus. 



EXPLANATION OP PLATE XXXVII. 


Fig. 1. Monilea oleaceay Hedlwy and Petterd. 

„ 2. Uiesoa fitocinctay Hedley and Petterd. 

„ 3, Bathytoma agmiay Hedley and Petterd. 

yy 4. Ceritkiopsie caornninatwiy Hedley and Petterd. 
„ 6. Pleurotoma caeeanay Hedley ana Petterd. 

„ 6. Murex lieinusy Hedley and Petterd. 

„ 7, 8. Emaryinula mperbay Hedley and Petterd. 

„ 9. Terebm tauvetan<By Ten. Woods. 








EXPLANATION OF PLATE XV Will. 


Fig 10. BiiUumfv^ooeapilnlum, lledle) and Pettord. 

)) IL » » >) j> HpCX. 

„ 121^ Canceflana *cobi»fty Hedley and Petterd. 

„ 13. Tihena nifiduia^ A. Adanm. 

„ 14. Limopsis ereclun^ Hedley and Pett^'rd. 

1 } 15. „ „ „ M hinge. 

„ 16. Poromya undomy Iledley and Pett-erd. 

,, 17. „ „ „ „ sculphiro. 

., 18 . Amunum fhttxdiSy'B^ley interior of hdt valve. 

19. „ „ „ exterior of left vah e. 







EXPLANATION OF PLATE XXXTX. 

Cai'chanas hrac%^urU9^ Oimfchcr. 
(Two-ninths natural size). 





i:XPLANATTON OF PLATE XL. 


Caiuhis analis^ Ogilby— 
(Natural »ixe). 




K\PLAx\Ari()N OF PLVJ’F \LI 

coUnre, Kaiiisa^ A Oj;iU>^ oj>j:;-oa 80 . 
(Niitiiml M/5o). 





ABOBIGINAL WORKSHOPS on the COAST of NEW 
SOUTH WALES, ani> their CONTENTS. 

By K. Etherii>oe, Junr., Curator, and Thomas WinTELKCiOE, 
Seiiioi* Zoologist. 

(Plates xlii.-xlv., and figs. 

T.-1 NTROm CTlON. 

A preUniinary account of this subject appeared in the Curator’s 
K('port for 1900.^ The reiM»rt reads as follows:—very 
remarkable discovery was matle by Mr. T. Whibdegge in the 
early part of the year, along the lcK;al st‘a-boai‘d. ui. series of 
heavy gah^s displaced the sand hunntiocks at Bondi and Maroubra 
Bays, liee Why Lagoon, etc., exposing what api)t*ared to be an old 
land surface. On the latter Mr. Whitelegge found revealed, 
what we had never l)efore imagined to exist, a series of aboiiginal 
‘workshops’ whei'e for geiiei-ations the blacks of the Port Jack- 
son District must have maiiufa<;tured chips, splintei's and points 
for insertion akmg the distal margins of their six^ars and for 
other purposes. Th(' old land surface at Btuidi, as I saw it, in 
company with the discoveivr, >vas covered with thousands of these 
chi}>s, some of them ex(|uisitely made, with core piecea, chippera 
and rubbers. Tht* Ijtbological character of the material used was 
very varied, from pure white crystalline <piartz, opat^ue amorphous 
quartz, every variety of chert and quartzite, to rocks of a ineta- 
morphic character. It is quite clear that tli(* siliceems niatcndal 
was derived in agi*eat meiisure from the surrounding Hawkesbury 
Sandstone, but the others were probably obtained from distant 
sources. I regard this as on<‘ of the most important ethnological 
discoveries made in New South Wales for many years.” 

Mr. Walter Howcliiir appears to have discov^ered a lai gc number 
of small weapons and implements of various kinds on the South 
Australian sea-hoard, but there is no indication as to whether 
these stone implements were found scattered over the surface 
generall}^ ov dei-ived frcmi “workshops.” Tht* instruments are 


^ Etheridge Ret*. Austr. Mus., ir., 4, 19(K), pp, 14S utid 165. 
® Howrhin Proc. Aiistr. Ah»<h*. Adv. Sei., v., 1S9U, ]), .522. 
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oimmoratecl as follows :—(1) Stone points ; (2) Flakes (kniv^es), in 
fk'ven varieties of aingle-edged, ridged, flat and polygonal, lanceo¬ 
late, broad, serrated and trimmed ; (3) Spearheads of a type 
which seems to be restricted to a narrow coastal lielt; (4) Chisels; 
(o) Gouges ji (6) Awls ; (7) Scrapers, divided into eleven distinct 
varieties; (H) Hammers; (9) Anvils; (10) Falmcators; (11) 
Corea. 

Mr. Brough Smyth'* gave the following account as to the 
use of stone implements :—“The Western Australians use small 
splintcu*.s of (piartz for making the long deep cuts wlii(4i ma}^ be 
seen on almost every native—both men and women across tlie 
breast and arras, with a similar fragment stuck to the end of a 
stick they dress and cut their kangaroo skins in preparing tluun 
for use as cloaks. They also stick thin splinters of (piartz, broken 
by their teeth, to the side of a short stick to S(‘rve as a saw\” 


TI.-- Description of Localities. 

During the early part of the year J899, in wandering over the 
northern end of tlie sandhills at Maroubra, the attention of one of 
us (1\W,) was attracted by sundry Hint chips. Having found 
many Hints of various kinds on the Lancashire and Yorkshire 
moorlands, these flak(*s wine at once recognised as having bcnm 
made by man. .On reaching the summit of the sandhill, a strangt* 
filature presented itself, instead of the usual bare waste of sand, 
the whole surface was studded with butts of Banksia tiees two or 
three feet high, and one or two feet in diameter. The inter¬ 
vening spaces were covered with a scrubby growth, consisting of 
the stems and roots of various plants, many of which were 
standing Pandanus-like, having the roots covered with limt^ fr(>m 
a <|uart^u’ to half-an-inch thick. Whilst the interiors of the lime 
tubes were lined with a thin cylinder of bark, in other parts the 
bark cylindei*s were standing alone without the calcareous 
envelope. The whole area appeared like a miniature skeleton 
forest, of block and white sterns and roots. 

The ground between was strewn with thousands of stones that 
had l)een used by the Aborigines for some purpose or other, and 
had all been taken to the top of the sandhills, many of the stones 
Ireing quite foreign to tlie district. Here would be found a patch 
of black flint chips about a yaixi in diameter, thei^ another of 
i*ed or yellow jasper, just os if the native artist in stone-working 


Brough Sinjrth Aborlginea of Tictoria, ii., |878, a])p., p. 520. 
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had only left the ground a few minutes before. In fact this was 
an aboriginal “ workshop ” from wliicb the workers may have 
<lisappt*ared Ivundreds of years ago. 

Aft€‘r a thorough survey of the ground all the smalle)* instru¬ 
ments availablt? were carefully collect<^d, the largcu* hea^'y instru¬ 
ments being gathered and <iu]y interred to be attended toon some 
future occasion. The wijapons colh^cted were very valuable, 
including tomahawks, grin(lst<m(»s, a nost^ oi*nainent, knives, 
scrapeis, graA ers, drills, and sp(*ar points such as wc're used for 
fighting or “death” spears, and lastly a very peculia?* lancet-like 
surgical knih* or seari(i(*ator. Th(‘ latter is one of th(' most 
interesting of the finds inasiiuich as instruinents of the same 
shape liave becMi found in America, India, khigland, and Ireland, 
and in th(‘ latter country they were met with on thi* tops of the 
sandhills just as wo saw tlnun at Maroubra ami Bondi. 

The “ \vorkshoj>s " at Bondi were far more exteiisiv(‘than those 
ut Miiroul)ra, tlu* whole l(‘ngth of tlie back of the heaeh was more 
or less cov(‘re(l with tons of stones, all of which had he(*n tak(!n 
th(»re and put to som<* us{*. In the centre of th(.* beach there* was 
a kind of (l(*lta upon wliicli tlie coarser inat(‘rials were dejiosited, 
th(‘ sand haA iiig been washed away on this area ; thousands of 
impleBpents, wliich had evidently been used, wen* found, and chij)R 
or flakes were few and far between. For many months the 
original ground at Maroubra, and also tlu* more exb'iided area at 
Bondi, yielded an abundance of implements and at (*ach visit we 
invariabl}'^ returned with as much as we could carry. Unfor¬ 
tunately the new i-oad atn’oss Boiifli has now covered most of tlu; 
sites that afforded the best grouiul for collecting. Still there are a 
few patches left at Bondi, which after certain gales would be w(*ll 
worth visiting : the sanu* rt‘marks apply etjually well to Maroubi*a 
and other places. 

The workshops exposed at Kocklily, Dee Why, and oth(*r 
pla(;es nortli of Manly, are very small and patchy, the northern 
end of Curl Curl Beach is generally good ground to collect on 
after a strong north-east wind, but otherwise there is scarcely 
anything but sand. During our researches one of us (T.W.) 
visited Newcastle, but with little i*esult; the most likely j)lacf* on 
this exttuisive beach would be the end of Stockton Beach towards 
Port Stephens. 

A few stone implements were found at Botany Bay and at 
Kurnell, but there does not appear to he any extensive accumu¬ 
lations at these places. The northern end of Cronulla Beach is 
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extremely rich in stone weapons, chips and flakes. It is covered 
with many mounds of oyster and other shells, some of which are 
nearly a hundred feet or so in height. The whole surface in 
addition to the shells is sprinklecl with chips, flakes and weapons, 
and many of the best found wert^ obtained on or near the laise of 
these oyster mounds. Some distance to the south of the latter 
theit^ exists a series of extensive flats and hummocks more or less 
covered with pumice stone. On this ground a large nuinl>er of 
implements were found, all of which had evidently l)een us(id, but 
there was an absence of chips or flakes, such as are usually present 
on the “ workshop grounds. 

A few worked implements accompanied by chips and flakes 
have been met with on several wdnd-swept sandy patehes <»n the 
Waterloo Swamps between Kensington and Houvke Sti*eet, 
Tledfern. 

During a short stay at Mr. Mark Foy’s alley Farm, Kanimbla 
Valley, Medlow Jkith, Blue Mountains, one of us (T.W.) found 
the soil on the escarpment slopes, as well as on the flats and tlu^ 
banks of the creeks, more or less chargc'd with chips, flakt*s, arid 
many w’orktid implements, among which were numerous examplt»s 
made of white quartz, the latter exhibiting very distinct chipping, 
in a manner more perfect than in any instruments of quartz 
previously found. 

During our rt'searches traces of minor “ w orkshops ’ which 
yielded various weapons, chips, flakes, and other objects of interest 
were found at Gerringong, Redhead, Ulladulla and Milton on the 
South Coast. There is also evidence of a laigt* “ workshop ” on 
the southern end of Wollongong Beach, a little distance from the 
racecourse stand. The most extensive ‘‘ workshop ” met with, 
however, is situated at Bellambi Beach (PI. xlv.). This area is 
many acres in extent, and is more or less densely strewm with 
stones of all descriptions, at least such as are usually found on 
sh(dl heaps, camping gi*ounds or workshops. Of th(» larger stones 
obsei'ved, many consisted of invgular pieces of sandstone (fire 
stones V), fragments of siliceous fossil tree stems, oval or i‘oundt‘d 
flattish Ixmlders, probably used as grindstones for pounding seeds, 
others of the same shape but smaller, or such as \Vtjre suitable for 
the manufacture of tomahawks. ^The latter were V(ny numerous, 
and also other thicker stones frequently with central pits as if 
they luul been used as anvils for cracking large stjeds or fruit- 
stones on. 

Ihe smaller stones fit for use were present in vast numbers, and 
consisted for the most part of waterworn j>ebble8, more or less egg- 
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sliaped. They an* very variable in size* aiid also in composition ; 
a lai‘ge number of them had already l)een tosted as to suitability 
for cores or from which instruments had been nianufactui'ed. 
The rest of the ground was coveml with innumerable chips, flakes, 
cores, together with a fair sprinkling of carefully-worked weapons, 
as w(*ll as <others upon which much lal)Our had evidently been ex> 
pended, and yet through a flaw in the stone, or want of care or 
skill on the part of the opei-ator, i)roved to be “ wasters.” 

There is amplt; evid(‘nce that many of the sand dunes w(*re at 
one time much higher than they are now, and also that in some 
parts they had lH*en covered with vegetation intersjH'rsed with 
native camping grounds, upon which vast quantities of shells were 
deposited ; in course of time the vegetation was covered by sand 
di-ifts, other shell ]ieaj>s funned at the summit, and the whole 
again buried. The period of time required for thes<^ various 
chang(*s must ha^'e been very great, and it has required a still 
greater lapse of time to produce the present condition. The 
shells, probably owing to the rainfall, have i)i many instances 
h(*en dissolveil and the constituent lime deposited around the 
r(K>ts and stems of the plants which lived on tin* surface. Many 
inst^iiices proving the correctness of the views as above related may 
be setm on tlie coast at Maroubra and Bondi, but more ospecnally 
at Cronulla and Bellainbi. In other sp)t8 the l)eds of shells are 
still visible, but in vailous stages of decay, either having beem 
accumulated more recently or protf*cted by thick layers of black 
soil and covered with vegetation. The edges of some of the 
sand cliffs at Cronulla, Maroubra and Bellainbi aflord many sec¬ 
tions illustrative of the above remarks. These clifls are gradually 
being denudi^d by the action of the wind, and constant falls are 
taking jilace, leaving tlu' shells and stones either at the foot of a 
cliff or around the base of some large mound on which v egetation, 
soil and othei* shells and stones are still in sifn. The sand and 
soil are then rapidly blown away, leaving the shells and stones 
scattered alxmt the suiiace ; a gale fi'om one ijuarler will cover 
the ai*ea, and windy squalls from another will lay it bari*. 


ITT. — DnscKiraox of the Implements and Weapons. 

The various stone implements obtained from the “ worksliops, 
< 5 ajnping grounds, kitchen-middens, and alluvial deposits will now 
be described in the order of importance as exhibiting flaking, 
^shipping, or skill in manipulation. Opinions as to the uses of the 
implements, with a few exceptions, must be taken as speculative. 
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Ill some instances the use to which any ^iven manufactured stone 
implenient was put is known from the fact that observers both in 
Australia, America and elsewhere have seen the natives usin^ the 
instruments for various purposes of daily life. Other stone im¬ 
plements which no doubt were largely used by tlie Aborigines 
are dilticult to define, and we can only surmise as to what use 
tliey were put. Recent weapons and implements, such as arc' 
now made in Northern and Western Australia, afford a clue to 
the uses of these carefully-prepared stone tools or weapons, and 
also illustrate how the smallest fragmcuits of flint or cjuartz wc*j*e 
fully utilized in the manufacture of fighting or “ death ” spear 
barbs, saws, surgical lancets, gouges, etc. 


No ].—Plate xlil, Group 2. 


The most iiii})ortant instrument from an Kthnological point of 
view is what we would prefer to call chipped-back surgical knives 
(fig. 39). Various authorities have figurc'd and described them, 
but so far as we can gather tliey ha\’e nevcu* 
been found in such cpiantities as obtained on 
the coast of New South Walc's. The most 
remarkable feature in connection with tliese 
instruments is thcdr more' or less uniform 
shape, irresp(‘ctive of siz(‘. The thick wwked 
back is generally curved, and in s(*cti<^)n is 
cuneiform or triangulai*; the' thin cutting 
edge is usually sub-crescentic, sonietiiiu's 
straight but rarely convex. Judging both 
from the unfiniBhed and pcn’fect instruments 
they wc'ie manufactured from pebbles about 
the size of a duck’s egg ; the stone w'ould be 
divided transversely in the middh' and tlie 
instruments struck off from each half. As 
to the working or chipping, it is impossible 
to say whether this was done before or after 
the implement, but from the fai*t that 
numerous similarly-sha{)ed instruments have been found with, 
perhaps, a broken point, which do not exhibit any chip¬ 
ping, we ar(* inclined to the opinion thiat the thick convex 
p.'irt of the instrument was woi'ked after t!ie Hake of 
the re(|uisite shape had been obtained. So far as tin* cutting 
e<lge or point is concerned, there is no evidence revt'aled in the 
instrument'* of chipping or grinding, as the original sharp edges 
and points hav(‘ net lieen interfered with in any wav. As regards 



till 


Kiff. 39. 
formation 
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size tlie instruments vary greatly, the largest obtainc^l is al>out 
50 m.m. in length, 10 m.ra. in breadth, and 7 or 8 m.m. in thick¬ 
ness ; the smallest measures 10 in.ni. in length, 5 m.m. in breadth, 
and 2 to 4 m.m. at the delicately carved back. 

'Fhe lithological cliaracter of the stone used in 
making tliese implements is extremely variable, 
viz., <|uartzite, fossil wood, white chert, black 
Hint, red and yellow jasp(ir, and other siliceous 
materials, most of which wei*e from places nunote 
from the metropolitan district; shell was oc¬ 
casionally employed (fig. 40). To what use tlu?se 
knives were put, we c^n only surmise. It seems 
probable that the Australian AborigiTies havt* 
ceased to manufacture this form of lancet at the 
prc'sent day—at least from stone. Neither Prof. 

W. B Spencer or T)r. \V. E. Both had any know¬ 
ledge of such implements from any part of 
Australia 

'J'he liteiature relating to the8<‘ knives is scanty, and so far only 
om* autlioidty has been found who gives a definite statement as to 
their use, all tlie rest of the opinions, including those hendn ex- 
pressefl, lieing purely sjioculative. 

Under the title of “ Minute Storu* lm]>lements from India.” ^ 
Dr. 'fhonias Wilson figui-es and describiNs knives wliich are iden 
tical in every particular with those found so abundantly on tht^ 
sand-dunes along our coast. It is also remarkable that the. im 
plements are similar in litlmlogical characters ; they were “ found 
in the caves and rock-shelters amongst the Vindhya Hills, in 
places difficult t)f access and unknown to the oixlinary traveller. 
Tlu‘ author states that “ the similarity of form and mode of manu 
facture .... is evidence showing the same inU‘ntion on 
the part of the makers, although we are (juite in theilark as what 

that intention was.It is not easy to determine the 

purpose of these small implements, especially the crescent, irap(‘ 
zoid and scalene triangular, which have iKUther known prototype 
or antityiM*; some of the .smaller and straighter objects might 
have si'rved as needles or perforators. A possible use akin to that 



Fig. >. 


* Wilnon -Ann. Report R<?gc!it'‘ Smithsonian Jnst. (F. S. Xat, Mus. 
Report) for 1892 (1898), j). Jtoo, pi, eii. 
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of tattooing; have l>eeD that of the medicine man foi' bh^d- 

ing or Hcarifyin;^.'' 

The same author in a paper on “ Arrow-points, Hpearlieads and 
Knives of Preliistoric Times,’* fi^^ures several flaked stones wliich 
have a strong resemblance to those he describes from India ; we 
n'fer to PI. vii., figs, 6 and 9 from Lake Bienne, Switzerland ; 
PI. XXV., fig. 29 from the island of Crete, and PI. xxxix., 
figs. 2 and 3. 

'^rhe best account to come under oin* notic(‘ of these j)eculiar in- 
strunuMits is tliat given by Mr. \V. K. Moorehead in his “ Prehis¬ 
toric Implements.’*' XTnder the 1 leading of “Scarificators.— 
* Delicate Splinters of Flint,’ h(‘ gives a description of tlie 
finding of the instruments in burial places on Santa liosa Island 
and San Nicholas Islands. About a <|uart of these impliMnents 
was obtainc'd. “ They were finely made of yellowish-lirown 
jaspiny or flinty rock. They were all together when found, hav¬ 
ing evidently been buried with their fornuu* owner. Not finding 
any other specimens in our extensi\e explorations, extending over 
a peritxl of three weeks search for relics, T was convinced that 
they were not objects of general use, but wei’e part of the para¬ 
phernalia of a medicine man among the natives, and that their 
manufacture re<iuired the exercise of unusual skill, and would 
only lx* made* by certain individuals of the triln; possessing the 
necessary <jualiflcation. Some ten years after the disco\’ery I had 
the oppoiiiunity to interview some of the few representatives of 
the former aborigines, and from them learned their uses. They 
said they were used by the medicine men in the cure of disease, by 
scarifying the skin over the affected part, and applying one end of a 
bone or stone tube over . . . the scanfied parts and exhaust¬ 
ing the air fi*om the tulxi by sucking applied by the lips of the 
op(»rator, thus causing blood to be drawn from the wounds made 

by these splinters.Hugo Reid says of the Indians 

of Los Angeles county, that local inflammatien was treateil by 
scarifying with pieces of sharp flint and procuring as much blood 
as possiVde from the part, (^e Overland Monthly for August, 
1896).” 


Wilsi)!! Ann, Bc^poit Rogent» Smithsonian Inst. (U. S. Nat. Mus. 
for 1897 (1899), pt. 1, p. 811. 

Moorehoad -Prehistoric Implements, Cincinnati, Dhio, 1900. 

’ M(X>reheH(l Lov eii,, p. 246, fig. 879 (p. 247), 
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Considering the similarity of these instruments, Iwth as to 
their uniformity in general shape, flaking and lithological cha¬ 
racters, it may be inferred that they were used as surgical lancets, 
and in the hands of a skilful medicine man might l)e used for 
purposes other than those enumeratfid alxive, such as crimping 
the skin of the arms, chest and back, to form the numerous 
cicatrices so frequently seeui on the bodies of the Australian 
Alx)rigines. 

A large flaked-back knife is figured by Sir John Evans,^ from 
Australia, which difters little from the smaller instruments, the 
onl}^ points of difference being the size and the convex cutting edge, 
which is rarely the case in those herein described. Tlie knife 
may 1 k^ more useful in pi-oducing the larger cicatrices, but the 
smallest kind might also be employecl for the less(*r tribal marks, 
etc. 

Very similar objects havt‘ beem found in Britain, althougli of 
rather larger size. Evans’^ figures four, two of which at least, from 
Newhaven and Seaford, respectively, an' very like indei^d. Rather 
similar chips are also figur(;d by Brough Smytld^^ as used for this 
purpose. We are informed by Mr. E. Bonney” that in the 
Bungyarle(^ and Parkungi tribes of the Darling River, stone chips 
called car)iee nuKtlee w(»re actually used to produce the cicatrices, 
or raised scars, known to these tribesmen as nhuihi: other 
similar references could l>e given. 

No. II.—Pl.\te xLii., Group 1. 

IMie second gi*oup contains many knives of various shapes and 
sizes, some of which are n<‘atly flaked or chipped, so as to produce 
a fine sharp edge, but the niajonty were flaked from the core in 
such a perfect condition as to cutting edge, that secondary 
chipping wew not requii’«d, and wei'e evidently satisfactory to the 
maker. 


No. III. — Plate xliv., Group 5. 

Large series of implements, probably scuupers of a }s'culiai* 
pattern were obtained, which are invariably cai*efully chipped on 
one or both surfaces; they ai*e more or less lenticular in shape and 


** Eranii —Ancient Stone Implements, Weapons and Ornaments of G-reat 
Britain, 1872, p. 264, f. 198. 

• Kvanti— Lue, ei<., p. 261, figs. 19U-19Jb 
Brough Smyth* -Loc, etV., i., p. 381, figs. 208-9. 

Bonney Journ. Anthrop. Inst., xiii., 1884, j). 126. 
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some portion of the periphery generally pi-esents a sharp cutting 
edge. As to the use of this particular form of instrument, littlo 
is known. Wilson in his “Arrow-points, Hpeardieads and Knives 
of Prehistoiic Times,gives a short description of these small 
flaked implements, and on PL xii. he figures about thirty-six 
specimens which are practically identical with the Australian 
examples depicted (PI. xliv., Group o). 

Dr. Wilson gives an inteiesting account of the discos ery of a 
scraper “ woj’kshop ’’ on the west coast of Brittany, France, 
Working in company with M. Gaillard, a visit was paid to the 
extieme point of the promontory of QuilK-»ron. Here “ a high 
rocky point level with the surrounding surface, but forty or fifty 
feet above the water. It was severed from the mainland by a 
crevice a few feet in widtli passable only at low tide. The entire 
mass was of granite rock. Tt was covered by a layer of soil which 
was nearly bare on the oi^ean side, but on tlie inside edge it was 
three-and-a-half feet thick. Beginning at the outside edge by 
screening, examining, and throwing the dirt behind us, bits of 
broken and wrought Hint and fragmtmts of pottmy wen^ soon 
found. We saved everything. Our work c*ontinued across the 
point until wi* had thousands of objects, principally scrapers in 
all stages of manufacture. It was a prehistoric scraper ‘workshop. 
Th(‘ pecularity of these were theii* diminutive size : many perfectly 
finished wt*re no larger than a man’s thumb nail. At the (‘dge 
farthest from , . the ocean we urieartluMl the skeleton of a 

workman, a man of middle age, lu* who probably had made these 
prehistoric implements, who (mil Jiere lived and had luue died, 
and had been buried in liis workshop and habitation.'^ Jn size 
thi' Australian worked serajiers agree >Nith those above desci ibed. 

Brough Smyth^’’ figures a chip for skinning, etc., dug out of a 
iuln rti/inifj heap, with some relation to those of the present 
group, but our coastal chips are much more highly fiake<l, and 
usually with a central ridge. 


No. IV. -Plate xliii., Group 1.' 

Another instrument (hg. 41) which often displays chipping, 
flaking and notching, was found in gi*eat numlxn's. The shape is 


VV'ilsou— Auii. Bogents.Smithsonimi In4. (U.S. Nat. Mus. Rc^wrt) 

forlH97 (1899), pt. i., p. H07. 

Brough Siiivth Loc. rit.y i., p. 3H2, fig. 217, 
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pretty uniform, but iu size they are very van- 
able. They are generally oblong with the bases 
truncate and the apices more or less rounded by 
chipping, the laU'ral margins usually have clear 
I cut sharp edges just as if they were flaked from 
the core, hut in some instances secondary chip¬ 
ping has been resort<*d to, to makti the recjuisite 
sliai'p edg(‘ on one or both skies. Tn the majority 
i>f specimens the sides are notched so as to pro¬ 
duce* a series of saw-like teeth, fine on one side 
and coar.se on the other. Thert* is littk' iloubt 
that these implemeniH were us<‘d as gra\('r.s, hy 
the aid of which the elaborate line work was 
made on bo^)merangs and other weapons One 
of us** in 1890 gave a full ajul delinitt* account 
as to the use cd* this class of implement whicli has ofttm 
been figured from njany j)arts of the world. The evidence as to 
the })urposes to which these instruiiHuits were put Nvas from a 
reliable eye-witness. 

In the description it was stated that ‘‘the two chips exliihit(*d 
were given to me hy ^Ir. George Sweet, of Brunswick, Melbourne, 
who saw them u.sed hy ‘»3erry/of the Telebra TriU* at Mavatlion, 
Clentral Queensland, to produce tht* indented lines ornamentitig 
wooden weapons. They are composed of a black hrecciated cliert, 
with glossy lustre, and a sub(?onchoidal fracture, but appear to 
have been fortuitous fragments chipped from larger masses, and 
more or les.s triangular in form. Mr. Sweet informs me* that tlie 
chips are held tiglitly bt^tween tht* fingers of the right hand, the 
weajxm to ht* worktal repo.siiig on the left, and .sup])ort(*d by the 
left arm. The cliip is then used as a chisel, the carving, in the 
practic(»d hand of the black, proceeding with great rapidity.^’ 4'ht* 
specimens figured on PI. xliii.. Group 1, will fully ]>rove these 
gravers are not “fortuitous fragmtmts,” as at first su[>posed, but 
implements that havt* h(‘eii deliherat(?ly rnanufacturtsi for fi 
definite puri) 0 .se. 

Judging from the instruments generally, apart from the ti'i 
angular form, they appear to be usually adapUid t\)i‘ use by tlui 
index finger and tliumb ; the truncated base i.s sonujwbat oblkpie 
and well calcnlatcMl to aftoi-d a firm iiold when applied to the 
fleshy part of the thiirnh; the rounded apex also forms a surface 


Kthoridjre Notes on <tVuHtr. Aborigiiiul Stone VVeajions and impU. (Proc. 
Idnn. See. N. S. Wide**, \ ISUO, p. :tl>7, f. lit). 
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around which the index finger can be sliglitly b<nit, and thus 
provide a firm grip of tlie tool when in use. 

No. V.—Pl. xLii., Group 3. 

Included in this group are a nunil)er of straight, slender points, 
with clean cut edges, and devoid of any secondary working; they 
are generally more or less triangular in section in the distal two- 
thirds, while the proximal third has Iwn flaked off, so that in 
section they are four-sided. 

No, VI.—Pl. xLii., Group 4. 

There are a numl^er of instruments generally shaped like spear¬ 
heads or arrow-points, frequently triangular in outline, mostly 
longer than broad, and sometimes elongaU\ It is difficult to con¬ 
jecture what they were used for, but it appears highly probable 
that most of them were intended to be mounted on the end of a 
short handle of wood, the larger kind forming a shoi^t spear and 
the smaller lK?ing used as knives, drills, skinners, or perhaps even for 
shredding bark fibre. They are mostly clean cut, and secondary 
working is evident only in the form of small notelies on one or 
both margins. 


No. VII.— Pl. xliv.. Group 2. 

By far the most abundant objects ol)taiued were Hakes resem¬ 
bling those formerly, and still, used for making one form of 
barbed spear. Although mere flakes, without any trace of 
secondary chipping or flaking, these implements, when well made, 
have usually a very definite character, irrespective of their size 
or exact contour, and are very neat in outline. 

'riie most perfect forms are triangular in outline, the basal part 
is thick and often elongate centrally, at least on one side; in 
many examples there is a longitudinal ridge, and from the latter 
the surface slopes away to the lateral margins. One or both 
e<ige8 are extremely thin, and, in many specimens, often jagged 
in outline; the edge on one side is thick or blunt, or the stone 
may be flaked a little to produce a non-cutting edge. Apart 
from the well-formed barbs thoi*e are many thin flakes wbicli 
were used for the same purpose. The implements were manufac¬ 
tured in great numbers as baj’bs for the fighting or “ death ” 
spear, which had a shaft eight or ten feet long, and the terminal 
or distal portion grooved on one or both sides, the grooves start¬ 
ing at a short distance from the point of the spear for about 
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'eigliteen inches backwards. The stones above descril)ed are 
inserted in the gr(X)ves with the base downwards and the thin 
cutting edge directed forwards, while the blunt edge, if present, 
is directed backwards ; the stones were selected according to size, 
the smaller being placed near the tip of the spear, and the whole 
cemented into the grooves, leaving about two-thii*ds of the barbs 
projecting. Tt appears highly probable that the blunt-edged 
barbs are designed to prevent the extraction of the* si>eai* with¬ 
out leaving some of the chips in the wound. 

As illustrating the use of the “ death spear, Collins' ’ supplies 
the following account of a man who was employed to shoot game 
for Governor Phillip. He states that ‘*on the tenth of l>ecem- 
bt‘r a convict employed by Governor Phillip to shoot for him was 
dangerously wounded by a native named Pe-mul-wy whilst in 
(juest of game at some considerable distance in the woods. When 
brought in he declari'd, and at a time when he thought liimself 
dying, that he did not give any offence to the man who wouiid(*d 
him ; that lie had even quitted his arms to induce him to look 
upon him as a friend, when the savage tlirevv his sjiear, at a dis¬ 
tance of about ten yards, with a skill that was fatally unerring. 
When the speai* was extracted (which was m^t till suppuration 
took place) it was found to have ent-eivd his body under the left 
arm to a dejith of seven-and-a-half inches, and was armed for 
ffve 01 * six inches from the point witli ragged pieces of shells 
fastened in with gum. His recovcTy was pronounced by the sur¬ 
geon to b(* very doubtful.On the twenty-second the 

man (‘inployed to shcKit for the Governor expired of the wound he 
had rec(*ived from the native. On opening the spear apt>eared to 
have wounded the left loin* of the lungs, which were found 
iulhering to the side. In the cavdty were discovered some of the 
pieces of stone and shell with wliich the vv^(‘apon had been ai'med. ’ 
Other cases as to the. fatal effects of the death spear are on recorii, 
but unfortunately at the moment of writing the exact references 
cannot be given. Tt is rather singular that the aboriginal in¬ 
habitants of Hweden should have used a barbed arrov\-h<*ad (fig. 
42) of the same type as the spear formerly used by the natives of 
the Port Jackson District, and which is still manufactured by 
tlie blacks in West ami North Australia. TTie only difference 
lietween the two weapons is that the Swedish arrow-head (fig. 42) 
was made of bone as far ns the apical portion vvas concerne*d, 


^ C'ollins' Aorount <»t‘ the English Ooluiiv of N. S. Wales, 1804, ])p. 118 
and 123. 
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Kig. 42. 


whilst the Australian examples were of wood. The 
hakes oi‘ barbs used, however, appear to have been 
tlie lame, and any jagged fragment of suitable size 
was used to fix into the grooves of this fatal form 
of spear. 

The following quotation from Wilson^^Arrow- 
points, 8pear-heads and Knivt‘,s of Prehistoric 
Times,” is of interest : “Pig. 191 is one of the 
peculiar forms restricted in nuinlxn* and locality. 
Its restiictions in both these regards ai*e so close 
that the author has not deemed it necssary to 
assign it a class or give it a name. These forms 
are confined to Scandinavia and are extremely rare 
(‘ven in that countiy. The specimen figured is 
from Sweden, was procured by tlie author and 
forms part of the collection in tb(^ U.S. National 
Museum. Jtisan arrow-point of bone (fig. 42), 
sharped to a fine point, is oxtremc^y hard and stiff, 
and could pierce eijual to any Hint weapon. Either 
side is opened with a deep and naiTow grocn e, into 
which have been inserttxl tiny bits of hint hakes, 
with sharp cutting edges, fastened witli bitumen or 
gum. Somti of thesti bits of hint liave been lost 
out of the original spc^cinuui, but enough remains 
to show its chaim*U*r and ('h'ectiveness as a 
weapon.” ft may be that this particular arrow 
had been used and the missing cliips left in the 
hotly of some unfortunate victim. 

Figures and casual references to the stone-barln?!! 
or “ deatfi "'-spear are fairly nunieious, but little 
information is available as to their manufacture 
or method of use by the natives. Considering 
the natives of West and North Australia still make 
and use tliese spears, often substituting glass 
splinters, it would be ath isable for travellers, pro¬ 
spectors and others to make notes on this weapon 
l)efore it is too late. 


Collins figures one of these barbed spears, he also gives engrav¬ 
ings of groups of natives, and some sevefi full pag^ plates are 


Wihon— Aun. Rep, Kegoiit^ Smithson. Inst. (U. S. Nat. Mus. RejKJrt) 
for IS97 (1899), pt. i., p. 94^1, fig. 191. 
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illustrated and in every case the ‘‘ death ”-spe^r is depicted in the 
hands of the aborigines. Tlie majority, judging from the figures, 
are barbenl on one side only, but many are armed on both edges. 
The “ Saturday Magazine ” contains some account and a figure of 
one of these barbt'd spears. The wribn* signs iiis Sketches of 
New South Wales ” W. H.G. [Surveyor GovettJ. Ills description 
of the sj)ear under notice is as follows “ Their spears are 
generally from ten to twelve feet in length, freijuently longer; 
some consist of one, others of two, and the lorigest of tliree 
distinct piecics, whicli are chiefly made of ‘iron bark ’ wood. In 
tlic longest the centre bits ai-e made of tlu* grass ti*ee, which 
grows like a tall straight reed, atid seems vcuy wedl suited for the 
purpose of a spear. Some spears ai*e hooked and jaggt‘d, and 
since th(‘ natives have Ixssune acsjuainted with glass, tluy hav(' 
tak(‘ii advantage' of that inaterial, hy ceunenting the' broken sharp 
splints of it, wliich are made to jut out from th(‘ toj) of the spear 
lik(‘ the points of hinec'ts, as a substitute' hu* tlu*ir common wav 
<»f jagging.” 

All exc(‘ll(*nt figurt'(tig. 42) of th(‘ “ death ”-sp(*a!' 
is given by Brough Smytli.’” He states tluit “tlu' 
a double-hai'hed spear, is one with which 
cruel wounds are iiiflieted. If it strikes a hlac'k fairly, 
it will entei' (piite up the lower barb, and it can lx* 
extracbsl only hy cutting opcui the wound and drawing 
it through. ... A hard and tough wood is used 
for making .spears of this kind. With a pi(‘ce «)f 
<iuartz th(* native cuts a groove on each side of the 
upjier t'ud, and he insis ts therein small chips of hard 
black basalt, or chips of some other suitable stone, and 
tluvse chips art' fastened in their place by Fid-yrr-iuKj^ 
a gum rcsiMuhliiig pitch.” Brough Smyth also tigure.s-" 
individual (diips of black basalt used for thi.s purposi'. 

The following includes a few further referenei's to 
this spear. The Hev. G. Tapliii'*^ states that “tiny 
make their weapons of the liard wood which grows in 
the country. Heavy spears generally come from the 
Upper Murmy native's, and are highly valued. They 
are made of the harel and elastic miall wood, and art' 


G CollinB Account of the English Colony of N. S. Wales, 1804, p. 455 
pis. 1*7., particularly pi. 4 (p]> JUJ7-74) 

(fovett -Saturday Magazine^ lih June, 1836 (No. 252), p. 217, and 15<]> 
Oet., 1886 (No. 275), ]>. 156, fig. 

Drough Sniyth—.Aborigines of Victoria, i., 1878, p. 304, f. 68, 

Brough Smyth- Loc, ciY., p. 380, figi. 202-7. 

Tuplin Native tribes of S. Australia, 1879, p. 40. 



Fig. 43. 
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formidable weapons. Some of the spears maple by the Narrinyeri 
are barbed with spicules of Hint. They are called mpra/kalpari 
or deadly spears.” 

Mr. W. E.^Stanbridpfe *?iv(.‘s a brief account of the barlxnl spear 
as follows'^-*:—“ The li^ht spear is alxmt nine feet long and is 
either a retnl having at th(^ end a pointed piece of hard wood, 
about twt) feet long, secured to the reed by cement and a binding of 
sinews, or a thin sapling sciaptnl to the required size with a shell, 
straightened and hardened by being passed through hot ashes, 
with a piece of the flower stem of the grass tree for the butt. Tn 
summer the spears are barbed for about eight inches, at the 
points, with small pieces of flint fixe<i in cement.” 

8ir T. L. MitchelP mentions the discovery in a hut used as a 
casual habitation near Mount Arapil(‘s, of a number of ‘\jagged 
spears, some of them set with flints.” 

Similar chips are also put to (juite a different pui pos(‘, for Capt. 
P. P. King descrilMHl and figured'^ a peculiar knife or saw. “Tlie 
knife or ‘ faap ’ is perhaps the rud(\st instrument (d* the sort e^’('l• 
mafle ; the liandU* is about twelve inches long, scraped to a point, 
and has at the distal end, three or four splinters of sharp-(‘dg(Ml 
quartz stuck on in a row with gum, thus forming a sort of jagged 
instrument. . . . It is thus used : after they have put within their 
teeth a suflicient mouthful of steals flesh, tl»e remainder is held in 
their left hand, and, with the ‘ faap ’ in the otluu*, they saw through 
and sepai’ate the fle*sh. Every native carries one or moi*e of these 
knives in his belt besi<les the hammer, which is also an indispen¬ 
sable instrument with th('m.” In a footnote he fui*ther remarks that 
the natives of K ing Geor*ge Hound “hold the knife underhanded,and 
cut upwards.” A modification of this knife, or saw, occurs on the 
north-east coast of the continent, by the I'cplacement of the stone 
chips with small shark’s t(rth.‘^'^ 

No. VIIL —Plate xliii., Group 2. 

Numerous adze-like instruments were obtained, these are 
generally clean cut, but some exhibit flaking and cliipping to 


Staubridge Trans. Etiiiiol. So<*., (n.s».), i., 1H61, p. 292. 

Mitchell—Three Exjwditionw into the Interior of East. Au»tralia, ii., 
1837, p. 193: Eyre JiiIh. of Expeditions of Discovery inU) Cent. 
Auptralia, i., 1845, p. 2f59. 

King Survey ol the Intertropical and Western Coasts of Australia, ii., 
1827, p. 139-40 fig. 

J*artington Album, 3rd »rie8, pi. 129, f. 1 ; Etberidge“-Rec. Anstr. 
Muh., iv., 5, 1902, p. 207, pi. xxxvi. 
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fashion thr stoiu‘ to tli<‘ i-(*(|uin‘(i shape and provide a hrua(i 
cuttinij; <‘d^(‘. Implements of this kind Imt on a larger scale*, were 
usually mounted on the end ot* a stout stick about (‘i^hteeui inches 
in lenirlh and sometimes bent, the stone* bein«^ e5(*mente'd in with 
j^in)i : this was ns(*d as a ,i*ou,i;*e. The* cutting hi some e;asf‘s 
is hardly visible* and rarely projects more ttuin an inch or 
le*ss. Some* adzes have a stone at each euiel of the shaft. 

No. IX. Plate xuv., (iuoup 4. 

(halites of \arious kinds \\e*re obtain(‘d in laru'e <juantitie*s. 
^i’h(‘st‘ are (piite* pf*ciiliai' in shape* anel close'ly rese'inble* ceeres. 
The‘y are fre‘(|ue*ntly flake*el or chippe‘d all ovei‘, and the* cuttin;^; 
e*d;4e is usually semi eii*e*ular anel }>re»vide*ei with a central notch, 
or a slii*hly p!’oj<*ctin,i>' to<‘th. Th(‘y ai’e meestly thie;k and meere oi‘ 
le ss sube*onical witli the weu’kini^ e*fl»<e‘ at the ape*\ of the e*one. 

No. Pl\te \iav., Gimup 1. 

Smooth serape*rs \\(*re' fouml in afmmlanee e*spe*e*ially on tlie* 
\arious shell Imaps. They are* simply clean cut flakes tVemi 
)>e*l)liles, with one* Hat side* and the* e)the*r e*e)n\ ex, and eonsistin;;; ejf 
the original surface* of the* ]>ebble*. tliin e*dj>ie* is me^stly 

smooth iait in some* ease*s it is l‘me*ly ne)te*he*el. 

No. XI, Plate xlil, (*Ke)CP 1, Kie;s. 10 and 11. 

Two Ki-ittv sanelstone ras})s were obtained at Bemdi. The\se are* 
})ra<*tieallv identi«*al with similar te^ols from Ch(‘j*oke*e*, Tecvva, 

r.s.A.-"'' ‘ 


No. XI1. Plate xlii., Gimup 1, Fie;. 0 from left. 

A siiiLcle* nose* style oi’ ornament was feiund at Maroubra. The* 
oniame*nt is nParly thi'e'e* im lie^s long and about one quartea* e>f an 
inch in diame-tea*, some*what ttipering teiwards the enels, and t*x- 
hibiting two e)r th)e*e* faint leuigitueiinal rielges anel many slight 
transve*rsc de*prcssie)ns, which probably indicate the* oi*iginal 
chipping. The* specinu'n how(*vcr is much worn, probably tbi*oiigh 
use.*, and the* sui’face eletails are obseiire. When fliseoveicel it was 
thought to be* simply a piece*, of ordinary slate pencil, but em 
applying a knife* it was feainel to consist ejf some* mate'rial much 
iiarde*r than slate penedl. 


WiboM Aim. Keport Rofrents Suiith^oniaii liiM. (U. S. Nat. Mus. Re* 
port) for 1W)7 (IWUl), pt. 1, p. ;^S.k pi. xxvii. 
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X<). XITL Plate xliv., (ikolp X 

A lar^e sc'i’ies of irre»jjularly shaped o})j(‘(*ts was foun<l, Tii 
inany cases they ai'e simply tiak(‘s, hut some exhibit spt'cial Hakiii^? 
and chippirii'-. 'I^hes(' iristrunuTits \vert‘ possibly iiiteod(Mi to i>e 
used as kuiv(‘s. 


No XIV. 

Numerous tomahawks, grindstones, knappers, anvils, and 
were secured, but these were for the most pait of the usual kind 
and do not requin* any (hvscriptioii. 


Th(i specimens iigured on each plate have been redue(‘d to about 
OIK' third natural sizi*. To facilitate ivference they are classifitMi 
in groups, and inasmuch as they ar(‘ all arranged in lows, any 
])articular specimen may bt‘ (‘asily found by c(muting from left to 
light in any giMui grou]>. 



ON TJIK ()LI(U)CH.4^;rA FROM TIIK BLUE I.AKE, 
MOUNT KOSCIUSKO. 

By W. B. Bfnham, D.Sc., M.A., F.Z.S., Corr. M.K.S. 

Profcssoi- of Biology, UiiivfTsity <>f Otai^o. 

(Blatos vIm'., \l\ii.). 

I liavc to lliaiik tla^ Trustees of tlie Australian Musi'Uiii foi 
iu(‘ tho opportuiiitv of stiKlyiTi.t*’ this small collection of 
Fmsli water Aiiru’lifls, from tli<‘ Blue* Ijake, Mt. Kosciusko, as 
tlay ar(‘, so far as I am asvaie, the first aijuatic Olii^ocluctcs from 
thi' Australian continent that have been identified. 

Tlu' tuh(‘ i-eiauxed hy m(' in March, 1900, contained a consider- 
ai>le number of small worms referabh* to three spt‘cies - 

FntuUt/ Tu HiFiciDX. 

1. 'Tuln/rj' (/(tvifHs, sp. nov. 

*2. Ilranchnini jtfenrofhoiui^ no\. 

Fam Uy Pii rko i )UILI 

.'k M’eo. et sp. nov. 

Tlu\s(‘ w<u’(' collect-ed by Mr. Charles HodUy, uridiu’ the 
direction of Prof. T. AV. E. David, in tia* Blu(» Lak(‘, which is 
situat('d at a height of (iOOO feet above* tlu* sea, n(‘ai* the top of 
Mt. Kosciusko. The depth from wliich tliey were obtained is 
tliirty-fi\'e feet ; tlu* bottom is of soft mud, and the tem]H*rature 
was 44 Fahr. 

Tlie worms had, appart*ntly, Wen trc'ated witli osuric acid, 
which, uiiliappily, is ill-suitc'd for these animals ; for not ordy does 
it render the body wall rather opaque, so that the internal organs 
can only W studied with difiicultyin entire specimens, even when 
stained and mounted in Canada balsam, but it also app(*ars to 
render the cluvLe britth*, for, in the smaller spt'cimens, they are 
broken off short at the levcd of the lK)dy wall. Hence the hiWur 
of identification is increased by the us(* of thiw reagefit. 
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The worms, too, wore soft aud so rtiadily torn in handling that 
it was not possible to make satisfactory disscH^tioiis for tlie isolation 
of the genital ducts. Sections have been prepared, which with 
tlie study of entire individuals, both in glycerine, and after being 
stained, have enabled me b) give the following account. 

Of the threi" species, Tubijex davidu is readily distinguisliabh^ 
by its larger size, especially by its greater stoutness ; the other 
two are more slender and scarcely distinguishable from one a.noth(‘r 
except by aid of the microscope, though Phrpodrdoides )iotabilis 
is altogetluu* a more delicat<' worm than liniurblunt ph^urothem, 

T have not attemptc*d to make an exhaustive study of eitlun* 
species, but have limited myself to a description of such featujcs 
as are important iii cliaracterising the s}u‘cies. 

Th(.‘ typ<‘s and microscoph; preparations which were used in 
this study, are in the Australian Museum. 


TuBIFKX DAVIDIS, xp. tiov. 

(PI. xlvi., hgs. 1 (>). 

'riie numerous individuals of this worm seem to indicate tliat it 
is the predominant species, so far as tills collection allow's me to 
judge. Unfortunat(dy the majority are liroken, and otlu‘rs so 
eoiled as to make it impossible to give reliable iiH*asuremi‘nts. 

DhneuHio'nx.—l estimate that the worm measures from 25 to 
40 mm. in length, with a diameter of 1 mm. 

The skin is smooth, there are no papilla?, thougli tlie posti'i ior 
segments are highly glandular. 

The ProxUmiium in bluntly conical, and is equal to nearly twice 
tile length of the first segment. 

ChoitfP ,—The usual four bundles are present on (?ach segment; 
t!ie dorsal bundle consists of two kinds, “capilliform” and ‘'forked 
crochets,” hut in tlie anterior dozen or so segments some of the 
latter have an extremely delicate membrane, or a single inter¬ 
mediate tooth, between tlie limbs of the fork (“ ctenates ”) (PI. 
xlvi., fig. 2). 

The two kinds of chietie alternate in a bundle, and in the 
gieater part of the wonn each bundle consists of three or four 
<*«il)illifomis and three oi* four crochets ; but in the ante-clitellian 
s(‘gments, the number of capilliforms is increased to six or even 
seven—in tlu^se segments the additional capilliforms are dorsally 
]>laced (PI. xlvi., fig. 1), 
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capillifonns of the anterior segments are mucli longer than 
those at the liinder end, and there is a gradual diminution haek 
wards. 

One of these cluetiu from segment vii. measui'es o mm., while 
one from near the hinder end measiues only l*^^7 mm. total 
length. 

The eroehets of the dorsal bundles ha\e the two teeth of equal 
size and form, diverging somewliat from eaeli otlier, but the 
“lo\v<M' ' t<K)th is not (•urv'c*d away for the “ujq>e]'. * 

'I'he mimi)er of elnetje in the doi-sal Inindles of th(‘ anterior 
segments is shown in the following table ;— 

Segment ... ii. iii. i\. vi. \ii. viii. i.\. x. 

Ca})illiforrns 1 4 5 (1 7 i\ 5 4 4 

Croeliets ... 5 4 4 1 :i 4 5 4 

44»e \entral ehatie are eroehets thnmghout the body and 
tisually are three or four per l»undle. Those of the anterior 
st‘gments an^ iarg(‘r in all dimensions tlian tliose of th(‘ n‘st of the 
body. 

Tlu‘ two t(‘(*th ar(* nearly of e<jual length, but the distal (or 
upper) tooth is the more slender, the proximal (or lower) tooth 
l^'ing eiirved away fi'om it in the usual typical manner (PI. xlvi., 
tig. .4). In the anterioi* segments the two teeth are much more 
ditl'erent in form, the pr<»ximal being stouter and the distal still 
juore slend(‘r, so that it a])peurs to ])e rather huger. 

As is g(Mierally th(' case in tlie family Tubifichhe, then* are n<5 
elia*tie, i*ither dorsal or ventral, on stgment xi. of the mature 
worm, tliough they aie present in tin* inmiature individuals : in 
one individual, in which the g(*nital organs wctc not yet fully 
develo}>ed, tliere is still one eapillifonn clueta rtunaining in the 
dorsal bundle of tliis segment, indi(‘ating, of course, that the- 
bristles (h*op out as the worm attains its full sexual d(*\(‘lopment. 

In segment x. of the immature worm, the' ventral e^Ketjc liave' 
the' noi nial shapes and arrangement; hut these also drop out aa 
maturity is approaelienl, and (*ach bundle becomes re'pre*sented by 
a single “ copulatory clia'taof K]u*cia] foi’in and surrounded by 
a spherical gland (PI. xlvi, fig. 6). 

I'he copulatoj'y cha4’a is a deiie'.ate', slightly cuixeni rod, witli a 
simple blunt point, n<»t recurved. Tt im*asures 0*105 mm. and is 
much sle'iiderer than a ventral clijela, and shorter (PI. xlvi., 
fig. 4). The copiilateny clueta, indeed, is so delicate, that 
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iilthougli ] liad sef^n it and skotchod it in ^dyceiine mounts,' I am 
totally unablt* to dott^ct it in an individual stained and mounted 
in Canada balsam, although the worm is mature. Tn sections 
the clifeta is s(‘en to be solid and without a groove, such as exists 
in sonu' species. 

The CJllelhnn co\ers the segments x., xi., xii. The male pores 
and spermathecal pores occupy the usual position in segmejits xi. 
and X. respectively ; the s))(‘rmathecal ]>or(‘ is situated just 
post(‘rioi- to th(' “copulatory clueta.'’ 

lNTi:ii\An Anatomy : 

RrinuxlnHirr The testes and o\'ai'ies occupy tlie usual 

s(‘gm(‘nts, and the sperm sacs occur in segnauits x. to xiii. 'J'lu* 
male-apparatus is constructed as follows: -The flat sj)erm funm*!, 
lying in th(‘ tcuith segment, against th(‘ ant(‘rior fac(‘ «»f its 
posterior septum, leads into a delicate sp(‘rm duct, which aft(‘r 
■entering the (dt'venth segment, is somewhat coiled, or at least un- 
<lulating, and passes u])wa)-ds to entcT tlu' ‘^atrium” n(‘ar the 
dorsal surface of this segment. The atrium has the usual retort- 
shape of Tubificids g(m(n‘ally, with its wid(*r end upwai’ds, into 
which th(*re op('n tht^ sjX'Jin duct and the moderate sized prostate 
(PI. xlvi., fig. 5). The atrial duct then passes almost straight 
<lownwards to the ventral surface, piercing a small penis, which 
j>rojects into a small }>eiiial sac or chamber, o]>ening to the 
♦’xterior by the mah' ])ore. There is no chitinous sheath to this 
}>(*nis, and the entire apparatus is confined to the segment xi. 

The spermatheca, on eithiT side (if se^gnumt x., consists of an 
(iV(jid or cylindrical “ampulla'' with very muscular wall, and a 
nari-ow duct about Jialf the Icuigth (d'the ampulla (PI. xlvi,, fig. fi). 
Th(^ circular muscles of the ampulla are very strongly de\ eloped 
to form distinct rings. As above mentioned, the spm'matlu'cal 
pO!*e is just behind the copulatory cha^Ui of (iach sid(‘. 

I find no spermatophores, but that is not to say that thest* ai*e 
not formed by this spc^cies. As a mattei- of fact, 1 could not 
detect any spcuniatzoa in any of the inatur(» individuals studied, 
and unfortunately, the specimen sectionised tiiriud out to he in¬ 
completely d('vi'lo[>(Ml. The sexual organs are firescmt, but not 
fully fornuMl, and still more unfortunattdy ] cannot find any otlier 
mature individual suitabh* for sectionising. 

'I'lit* of sand-gmins in Mie intestine, and the >oft ooiiditiou of the 

t)ody, j‘end(‘m) the investigation of the elneta* mtlier dirtienlt. As 
<'oni})re*<sion caused the intestine to burst, and tin* eand-gmins by their 
ret>irigene> interfered with the .'•tudy of thc.se striietnres. 
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V<fft(!uh(r Synteiu, —This presents a large t in segment viii., 
anil in t]K‘ })?*eceding segments, iv. to vii. paired, very undulating 
eominissurals, wliieli are also repeati'd in the subseijuent segments 
throughout the body. At the hind(‘r end, th(‘se become much 
longer, and then'forc' take a more undulating course along the 
inner surfa(M‘ tlu^ bod}^ wall -but they give oflf no branches ; 
there is no network. 

1 mad(‘ no particular study of the owing to the 

broktm condition of tlie sections, due to tlie sand contained in the 
intestine. T note, }iowev(‘r, that tin* nephridia commence beliind the 
clitellum ; hme the poj*es are well defined, and ex irkmtin the body 
wall in an individual tliat bad been bisected and flattened out, 
after jemoxal of the gut. These pores are in line, as usual, with 
the ventral clia*ta‘, but no similar j)ores oeein' anteiiorly to the 
clitellum. 

This sjx'cies b(*longs b) that grou]> of tlu' g(»nus 
Tnlnje.t\ wbicli is chai*acteris(‘d by the pr(‘scncc of special copu- 
latory clueta' near tli(' aperturi' of the spiMinatlu'ca, as in the 
familiar Kuroj)eaii sp(‘ci(*s 7’. () harhatitx, (Irube. 
The genus as emended by ^lichacdsiui (1900), in(*ludos a 

number of sj)ecie.s wbieb have been deseribei] und(‘r several 
generics nam(\s such as ]lnni1nbiff\i\ llctmtcfavta^ 

Knihohn'p'pJtalnfi, as well as Psannttoryrfpfi. 

Of the “ Psannnoiyctes ” group only eight s})e(*ies have been 
recorded, vi/.; — 7\ tWaUniis^ Grulx*, 7\ harhafus^ Or., 7\ hpnsrhevi^ 
Bretseber, 7'. ce??/.c?v/aA, Visart, 7'. Uhisfris, Oitlevsen, 7\ jhssor^ 
Dith, 7\ sftrHPrttsis, Pierantoni, and 7\ htunufnH^ Moore. 

Fj*om ea(*b of tht‘se the present sp(‘cies (lifters in c(u-tain 
cbaractc'rs, such as tlu* form and number of tin* charts* in th(» dorsal 
l)undl(», (h'tails as to tln^ proportions of tlu^ b'etli of the vtmtral 
chR‘ta‘, form of the eopulatory eb;et;e, absence of j)enial sheath, 
etc., etc. 

Tb(‘ species which it most elo.scly resembles is 7\ hf ii.xchcri 
(with wbieb 7\ aivir/'(nn is possibly identical), but from this the 
form of the coj)ulatory cbieta setuns to mark it offi Jn that species 
th(* fnH‘ end is sharply curvtsl and i>ointed, it is twici^ tln^ kuigtli 
of the ordinary v(‘ntral clueta, and thickei* than it: it is also said 
to be gi'ooved on its (‘xposed surface. Tt is f)ossibl(‘ lliat in my 
specimens of 7\ rlarulls, tlu* eopulatory elueta is not fully fornu*d — 
sec al)ove as to the difficulty of studying it—and that when fully 
formed it would differ from the condition d(\scribed ah(>\ e, hut I 
do not suppose that this is the case, and 1 ])eli(‘\(* that we ;ii’c 
justified in regarding it as distinct from tlu* Europi'an forms. 
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For tlu* convenience of comparison witli Michaelsen’s clia^^iuises 
of t}je first two of the alxive liste<l species, 1 i^ivo hrieily the 
c}iara(‘ters of the new species : -- 


Tuvift'x darldix, sp. nov. 

Inte^i^ument smooth, dorsal elueta' capilliform and croelads, 
usually three or four of each kind per hundl(\ Some of the 
crochets anti‘ri<»rly present an intermediate t<M)th, oi* a delicate 
membrane. Ventral cluetie, ciM)chets three or four per bundle; 
tlu' teeth (M|ual, but the lower one stouter. A siiii^le copulatury 
clueta on each side of segment \., slender, slightly cur\<*d. blunt 
pointt‘d, and smaller than the \entrals. Th(*r(‘ is no chitim^us 
penis : spermatheea sliort, cylindrical, with a duct of half its 
length. 

Br yncihitka eLEruoTfiEeA,’ not\ 

(PI. xivi., tigs. 7 ii>) 

This is a mud) slendei er worm than the pi trinling. Jind stouter, 
but owing to the coiled state of the mature' worms, the figin*i‘s 
given here are only estimat<‘d, though approximat(*ly correid. 
The lx)dy wall is highly grandular. 

Dimensious. —About 12 to 15 mm. x 0-5 n)m. 

Ch(tta '.—The dorsal clueta* consist of crochets, arid, in the 
anterior segments, capilliforms an* a<ld(*d to the bundle. Owing 
to the brittle iiatun* of the clueta*, the. majorit}' of them, in all the 
individuals, have the ont<*r ends broken off, bence there is some 
difficulty in distinguisliing the existence of capilliforms - but by a 
prolonged and careful study of entire pn'parations and sections, 
and preparations treated with glycerine and potassiumdiydrate, 
and the use of high powers of tin* mici’oscope, it is possibh* to 
recognise that in tla\se ant(*rior bundles, one or two of the dorsally 
phiced bristles are ratb(*r more delicate than the rest, and their 
bases art* ratbei* longt*}* and straight. 

I was led to examine the matttn- veiy carefully for other 
anatomical characters ^.t/. tin* modified cluetie near the mah^ 
pore - bavt* beeji hitherto found only in association with these 
elueta*. 


U\fvpov -sjienuatheca : refers to lateral ])t>rtion of tlie aper- 

lure of (his organ. 
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Anteriorly there are three or four eluetre in t*aeh dorsal 

hundle, of whieh one or two are eapilliforins. After the elitelluin, 
only crochets are present, and usually two per hunrlle. 

The ventral cluetie are ciochets to the number of two or three 
in each bundle. Tlu^y are slender and short, measui*ing 0*08 mm.; 
the upper (distal) tooth is nearly twice the length of the proximal, 
and is much slend(‘r(‘r (PI. xlvi., fig. 7). 

The arrangement of the clnetje is as follows :— 

Segment ... ii. iii. i\. vi. vii. viii. i'^* 

Crochets ... 2 2 2 2 2 2 2 2 2 2 2 

Capillifoi'ins 2 1 2 .‘1 I 1 I 10 0 0 

On the segment xi. th(‘ xentral cluetje are eharaeteristieally 
arranged in a l>uneh---the bases divergent, the tips all close to- 
g(‘th(‘r, proj(‘(’ting through a pore on a small paj^illa (PI. 
xlvi., fig. 11) -this bunch of four to six clueta*, instead 
of being arranged transvers(‘ly to th<‘ axis of the body, 
is sagittal,' and henc(‘ conspicuous in an entii'e specimen, 
'ria* cojmlatory clueta^ are thus ari*ang(*d in a r(*\'(*rs(* way 

from the normal ventrals, but in form, the indiNidual 
co}nilatoi‘y clueta^ are crochets, nearly twict^ the length (►f 
th(‘ v(*ntrals, nu'asuring 0*15 mm. Tht‘ bases of these are 
surrounded by a group of muscles, but there is no sp(‘cial gland. 

The CtUt'lhnn covers the st\gment I x., xi., xii. The mah‘ poi(' 
is on xi., just outside of and aTiterior to the copulatory cha*ta*. 
Tn st'ction, a furrow is seen to run backwards from the peu'e to the 
levtd of the eluvta^, possibly indicating that in co}>iilation such a 
furrow is formed for the transferenee of tb(‘ spiTiuat/.oa from tiie 
mah* })ort‘ to tin* sp(*nnatbecu of another worm, and corn'sponds 
to the “sp(‘rmati<* groov(‘ ’ in Acanthodi'iline Earthworms. 

The spennatbecal pore is situated near the anterior margin of 
segment x., and oecu[)ies an unusual position, in that it lies near 
the lateral line of the body, about midway betweiui the dorsal and 
ventral ehadal I’ows (PI. xlvi., fig. 10). 

Inteknal Ana roMV : 

Reproducfii'r Sijstcin. —Tlie t(*st(»s, ovaries, etc., occuj)y the 
usual segments. The sjx'rm sae is median, and (‘xtends tln*ougb 
segments xi. to xvi., while the four preceding segments, vii. to x., 


1 fiTid tlic (•o])ulutory clitHtt* of Tavpoth'iltis Benliain, to liavt^ 

tliis di8|joiiition, is .ip]>ari‘ntl\ dvown in Stoic’s fiiiurc of //. 

(TIpoih'ih'sJ ruvvinen. 



lir>8 RKCOHUS OK TllK AUHTKALIAX MU«KUM. 

are filled with loose masses of developin^i; spermatijzoa. The 
sperm funnel is flat, leads into a short and delicate duct wliieli 
passes directly downwards after piercing the septum to enter the 
eleventh segmi'Jit; here it pass(‘s bcdow the ovary, and J hav(‘ 
l)een unable to trace it accurately amongst the ova—it winds 
some^what and appears again near the apex of tin* atrium. Its 
course, indeed, is similar to that in TattpodrUus simplex,, but it 
does not coil round the atrium as in that speci(‘s. 

Th(' Atvinm, is a cyliiulrical organ, rounded at its u]>per end. 
It presents thr(*e more or less distinctly jnarked rt‘gions -the sac, 
the neck, and the atrial duct—eacli having a structure similai* to 
that de8cril)ed by Beddard (1) \\\ IL sotrerhyi. That is, the sac 
its('lf is lined by tall glandular cells similai* to those described and 
figured by me for Tanpodrilm slmjdex ; th(‘ short neck, which is 
not abruptly marked oil*, is lined by cubical cells (1 was unable to 
detect cilia in my sections, though no doubt tlu'y exist as in other 
spe(ues), but the duct, which is sharply differentiates 1, is lined by 
columnar cells, whicb sujiport a distinct (uitich*, continuous with 
that of the outer epidermis (Fl.xl\d.,fig. H). The wall of the ati'ium 
is muscular, and outside this coat is a lay(u* of “prostati' cellsof a 
form essentially similar to those described and figured by Beddard 
(1)'’ and Stole (14). In fact, ('xcept for minor details, tlie apparatus 
is characteristically Branchiuran. There is no penis otlier than 
the bunch of (jopulatory clueta^ on their pajiilla. 

The spermatbeca, situated on each side of segment x., is 
relatively small, pyiiforiii in shape, with a short distiiud- du(it, 
fault at right angles to the ampulla (PI. xlvi., fig. ff), to op(ui 
lattnally as above descrilx'd. Tbougli the ampulla is filled witli 
spermatozoa, they are not mouhhsJ into a spermatophore. 

'The Vascidar System. Two jiairs of enlarged “heai’ts^^ are 
visible in the entire specimens, lying in segimuits viii. and ix., 
while in transverse sections, a tliird is seen in s(‘gment x. 

The usual narrow, undulating cummissurals are ])resent in the 
remaining segments. J was unable to detect a “ supra intt'stiual 
vessel,” except possibly in .s(*gmeiits x., xi., xii. -for in these 
segments, in transverse sections, two vessels lie above the gut, a 
larger, the “dorsal,” and a smaller one l^ielovv it, which may be 
the “ supra intestinal.” Further back, and further forwards, 
only a single vessel is visibh* above tht; gut; and throughout only 
a single one, the “ ventral ” vessel below. In the greater part of 
the body th^ commissural vessels instead t)f going directly from 
the dorsal to the v entral v^essel, break up into a more or less 
elaborate plexus on the body wall (PI. xlvi., fig. 12), and in the 

*’ For rofoiviK'OK uuuibored ii» lirHckelr" ffilvlif>gn4j>b> nt imkI (»f jmjx'r. 
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posUM’ior third oi* so tliis iiotwoi k lias wry small m<‘slios; the iiet- 
wo»*k is continuous from sepn<*nt t(j .s(*gment. Such a network is 
rare in Tidufidds it has Ih^cui (lescrihed only in JiraurJiitmi, as 
emended by Michaelsen (9), as well as in Jthhodrihis li}nosn.% 
Hat^ii (8), and to souk* exUuit in A\ pllosns^ (h)odrich (7). 

The form and constitutio)i of the network is more like that 
iiguied by Hatai than of the otluu* speei(\s referred to, viz. ;— 
Each “latero-d<»rsar’and “laten>ventral” vessel ('y/r. of which th(‘re 
is a pair in every segmcuit, after reacJiing the body wall in thesfj 
postditellian s(‘gm(*nts, br(d\S up into a numb(‘)‘ of anastomising 
branches, with a tendency to a longitudinal and transverse 
aiTang(‘ment. It is (|uit(‘ unlike the sim})ler ai rangt'inent of B. 
sfifrrrhi/}, ancl is l(*ss (‘lalaa-ate than that in />. ce/v/z/m (II). 

Th(‘ first n(‘])hridium occurs Iwdiiml th(‘ atrioj>or(‘ in segments 
xiii. and xiv. 

Urniftr/iff, Thai this worm isclosdy alli(M] to Stoic s “Tlyodrilus 
coccineus ” tht‘re can l)(‘ no doubt, ami th('i'(^ aj)pears to nu* a 
cei’tain amount of truth in I Utlevsens criticism (b)of Michaelsen s 
union of this worm with Branchbiy'n s<>trrr}>ut in th(‘ genus 
Branching but T am not in a position to dis(‘uss this ipiestion 
on th(‘ pres('nt occasion, and T luivt* therefore followed ]V1 idiaelsiui 
in i)lacing tlu^ speci(‘s in the genus Brrotrhlfn'ff. I would reniark, 
howev(‘r, that if the twii s}>ecies an' distinct, a new gi'iuu’ic name 
must be found for “ Tlyodrilus coccineus,” since ////(tf/rdns was 
us(*d by Eisen eaj'lier in a diflen*nt s(‘nse. 

In a recent arlick* Mii;haelsen has sevc'rely criticised mv g(‘nus 
and deni(*s that it is (“veii spt'citically distinct from 
/>. rorri/H^ff. To this critid.sm 1 hope to reply afb'r i*(‘ading his 
memoir on the Elbe ()ligoch;etes, which, unfortunat(‘ly, I hav(' 
not yet set'll. Possibly, //. ytAo/ro/Z/m^ may be a varit'ly of B. 

but till J havt' studied this mtunoir ] shall allow the 
above account to stand. 

dit' prest'iit s])ecies may lx* diagnost'd thus ; 

Bnr/trJtlnra ph'HVothi^t'n^ s]i. nov. 

Clueta', dorsal bundles of 2-3 cnx’lHds, with ca))illih)r)ns added 
in anterior segments : ventrals cndiets, with u|>[)er tixit h longtu* 
than th(* lower. On segment xi., behind the malt* jiore, a bunch 
of copulatory cha'ta^ in the sagittal plant', the points ttoin<‘iging, 
the cha‘ta* similar in form, greater in size than the other 
ventrals. Clitellum J, x., xi., xii. : spermathecal i>ore latt*ral, near 
anterior margin of x. Male t'fferent apparatus as in 
but the atnum (‘longated ovr>id, and the sperm duct opening at 
its apex. An elaborate integumental bhxxl ])le\ns in the grt'att'r 
part t)f the body. 
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pHKEODHlLOIDlls, (feii, UOV. 

KeHeinl>lin^i» Phvf^odriJits, Hefldard, but without a sporinathoca. 
The sperm duet opens into a muscular, but non-^landulai* sae, 
containing s])ernuito/oa, wliich ojams to the^ exterior in seg' 
ment xii. 

Phreookiloides notahilis, up, ntn\ 

(Plate xlvii.). 

Only a single* individual of this very inter(*sting worm was 
received, but tVatunately it was sexualh' mature. It was, after 
examination in glycerine, stained and mounted in Canada balsam ; 
later it was unmounted, and the anterior end cut into serial 
sections. 

DimensuiHti. It is altogether shorter and more slender than thi^ 
preceding ; it was coiled in a flat spiral at each end, so that the 
length here given is only approximately correa't, \i/., H mm. The 
lx)dy wall is \ery glandular ; the glands art* in two distinct 
annular groups in each segment, that is, each segment is biannu 
lat/e, of which tin* lai'ger occupies the greater part of a segm(*nt, 
and a much nai i*ower one lies n(‘ar the j)osterior int'<‘rst*gmental 
furrow. 

(UuHiv, Tilt* ventrals comm<‘nee in st'gmtuit ii., and the dtu sals 
in iii. (as in The ventral bundle normally contains 

a single clueta, which is a simple-iuanted sigmoid, with v(*ry f(*(‘bly 
expiessed nodulus (PI. xlvii., fig. l.'l). But in a few st‘gments 1 
noted two such eha*tie. These ventrals measure ()’()5 mm. 

The dorsal cluebe are entirely eapilliforms, and thert* appear to 
l)e two in each bundle, one longer and thicker, out* shorter and 
finer. This is certainly the case in segments iii. and iv., but 
unfortunately the rest were broken, tlu* anterior end being 
protected by its curvature retained them when mounted in 
glycerine. After manipulation, howevt'r, I found that t‘V(*n these 
had l)f»(*n broken. 1 failed to measine them, but the longer 
clueta was rather greater than half the fliameter of the body. 

A careful study of transverse sections shows that each of the 
subse(|uent segments contain bases identical with that of th(*s(* 
two segments, the inner end is abruptly ti*uncated, ther(* is no 
nodulus, and the embedded portion is straight all characters of 
eapilliforms. Cluetje are absent in segment xii., and there are rjo 
copulatoiy cluetie. 

The Clif(4lum comnu'iices at al)out the middle of segment xii. 
and surrounds segment xiii., hut only a very short portion of the 
ventj'al surface is glandular. 

The mab^- pore is situated near the anterior margin of segnuuit 
xii, rath(U‘ inediad of the line ofi.the ventral elueta*. There is no 
spermathecal pore. 
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Jnteuxal Anatomy : - 

]iepr()diu’tiv(‘ S^fitt'nL The structure of tht^ male eilei*ent 
a[)parutus is very jreculiar. A pair of tr^stes lavs in s(‘^ment xi., 
on tile anterior septum ; the spei*ni funnel is simple, and the 
spei*rn duct after* piercing' tin* septum xi./xii., passes backwards in 
a slightly undulating course on the mesial side of a lar;^a» muscular* 
sac, into the neck of whiclr it opens (PI. xlvii., li^. 15^. 

The muscular sac. in sej^inent xii. was very conspicuous in the 
entire specimen, as it is filhsl with ripe s})ermatozoa. Itisneai-ly 
cylindrical, hut curved, so that it is cons ex doi’sslly ; its rounded 
fi*ee extrmnity is diiee.ted forwanls ami rests close Ixiiind the 
s(‘ptum xi./xii., svhile posteriorly, aftt^r curvin<; dosvnwar*ds as it 
appi'oacluvs th<* middle ()f the .sejL^ment, lu'cornes i*atht']* nar rosvm*, 
to form a shoi*! “ m^ck.*’ Tlris now opens into a small, suh- 
spher'ical dram her throuj^h its mesial wall. This chainher, which 
may he termed tin* “ {leriial clramher*,'’ in its turn communicates 
with the exterior hy a (!ompai‘atively small poj*(‘ on the ventr*al 
surfac(‘ of .s(‘i(ment xii. (PI. xhii., 14). 

The str ucture of these })arts is as follows:—'thr^ ‘‘muscular* sac’' 
is limsl hy a flat epitludiurn, in which nuclei can only he distiu- 
^uislu'd here and thei'e, sura*ounded hy a thick coat of cir*culai* 
muscle-fibi*e.s (PI. xlvii., 16). Thei’e is no ,dandular 

covt‘i*in^, and no glaml openinii; into tlris sac. The. 
sperm duct has the usual .structui*e, and open.s into th(' 
narrow neck of the pi*eceding near thf* openin^^ of the 
lattm* into the “penial chamber” (PI. xlvii., lio-. ITi). l'h(‘ 
short “common duct” thus formed (Kh?s not diflei* in 
structure from the i*est of the sac. At th(‘ point of mi trance of 
the spei'in duct, the cilia pi'oject into the sac (PI. xlvii., 10). 
'rire subspluTical “ penial chamlHU* *' apjieai’s to h(‘ an in\ a;.(inatiori 
iif the epidei*mis, it is lined by an epithelium, wliieh over the 
^^r t'ater par*t of the outtu* hemisphere is similar to the epidermis, 
hut the whole of tlrr^ mesial surface of tire wall, as well as tin? 
apex and pai*t of the outer* wall, is lined hy a layer of tall {glandu¬ 
lar cells (PI. xlvii., %. 17). The wall is, fur ther, pi*ovided with a 
thin coat of circular and lon»j;itudinal muscles, as well as “ rt^trardor 
mus(;les ” connected with the body wall. The structur*t* of this 
<*hamher sug^^ests that it is capable of protrusion, and on one side 
of the body, the common duct (or* neck of the mu.sculai* sac) is it¬ 
self pushed forward into the cavity of the “ penial chamber ’ (PI. 
xlvii., 6g. 17) in such a way as to suggest a “ penis ” such as 
exists in some species of PhrforlrilHH (P. tdhns^ P. but of 

much smaller dimensions. 

fn segments xi. and xii. are masses of developnng spennatozoa; 
the for’tner* segment is lilkHl hy theun, the latter only partly so, 
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and in segment xiii. is a median sperm sac, with a dt‘finite wall. 
The ovary is in segment xii. in tin* usual ^>osition, and loose o>'a 
of various siz(‘s also occur in this segment : in xiii. and xiN. are 
also very large ova, one in each He‘gment, lying in an ovisac. The 
oviduct I was unalde to trace satisfactorily, but at tin* boundary 
of segments xii./xiii. I detected a mass of small nuchn in a 
position suggesting tlu' duct, but tlu^ compression to which the 
worm had bt?en subjected had entirely obliterated tlu* lumen, if it 
l)e the duct, and though J was able to trace theses cells into con¬ 
tinuity with the epidermis, no pore was visible 

The alinifiiifari/ ca^ial presents no special featuies. The 
pharynx is present in segment ii. : the (esophagus, thick-walled 
and of small dianmter, extends into the tenth segment, beyond 
which it opens abruptly into the thin-walled intevstinc^, which has 
a diam(‘t(u- about twice that of the lesojdiagus ; Iktc, starting in 
segment xi., th(» gut is filled with sand grains, diatom shells, (‘tc. 
There ari’* salivary glands or se})tal glands on the anbudor wall of 
segments v and \ i. 

Of the rascdhtr the following facts noted. 1'h(‘ 

dorsal and vcmtral V(‘ssels are the oidy longitudinal trunks ; these 
are connected by delicab' commissurals in segnumts iii. to \ ii., th(‘ 
last Inung slightly larger than the rest, but not delinibdy “h('art" 
like. There are no inb'gurnental V('ssels ; on tluMniter waxl of the 
intestine, however, then' is a very regular network of bloed- 
vesst'ls fornu'd of closely and rc'gularly S(*t circulai^vess(ds con¬ 
nected by short longitudinal ones. This recalls Michaelscji's 
account of the ari'angement in J^hreodi'tlus ker(jHplcn.en,siH (10). 
The blood is (juib* pale in colour. 

The nephiidia aiv loos(M*oiled tubes of a Tubificid character ; 
tlu'y se(Mn to b(^ asymmetrically disy)osed, for the first oigan lies 
on the left side of segiiKUit vi. Tlio.st* of the following segments 
an) also confined to the left sid(*; that in segment x. is on the 
right sidt> ; and further back 1 set' only one in a segment. 

Remarks. Although the worm agrees with Phreodrilus in 
general external anatomy and in .several of the internal characters, 
so as to be easily included in the family Phreodrilidte, as defined 
by Michaelst'ii (1902), yet it differs from all the species of the 
genus Phretfdrilas in the structure of tht' male efferent apparatus, 
and in the apparent absence of a spennatheca. T say “apparent^’ 
absence, for it may possibly l>e that the muscular sac, filled with 
spermatozoa, has received those spermatozoa duiing copulation 
with another worm. But in no Oligoclr.ete hitherto studied do we 
know of such a spennatheca connected in this way with the male 
duct. On the other hand, we not unfrequently find the ripe 
spermatozoa filling more or les.s of tl»e atrial cavity, through 
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wliicli of coiirso tlH‘y must pass on the way to tlie extcMioi*. But 
in most of these eases ther<‘ is no doubt as to tht* nature of tlie 
cluimber : it is pro\id(‘d witli a ^lamlular linin*;-, or reeei^ es th(^ 
necks t)f tlu* ^land cells of the ju'ostate, and thouj^li we are in 
ignorance as to the (‘xact function of this s(‘cretion, yet it a]>pears 
probable that it takes some slum* in the j)ro(M\ss of copulation. 
Ill the present worm, liowe\er, the sac which contains tlu* sperm¬ 
atozoa is abst)lutely non-i;landuiar tlu‘re is neither prostate, nor 
prostatt* cells outside it, nor glandular cells linin<^ it. The Nvall 
is strongly muscular, far more muscular than is the atrium in 
otlier atjuatic 01igocha*tes, and in this rcsp(‘ct r(‘sembles the 
museularity of tlu* spi'i inatheca in many Tubificids. At any rate*, 
we have to note the entire ahsenci* of a spermHtlu‘ca corres])onding 
to that of PhrtiKlrilus. 

In all the species of this genus the spermatheca is a long sac 
extending thrtuigh two or more segments and opening n(*ar the 
anterior margin of segnu‘nt xiii. This is <|uit(* an exceptional 
position for this oi-gan, in tlu* class, for it is almost universally in 
front of tlu* male pore, though in certain t»f the Lumbriculida* it 
i.s belli?ul tlu* pore, 

Tlu* i<l(‘a occurs to one that in Plirfunlrihudrs tlu* jiore of tlu* 
spermathe(*a has pass(*d forwards into segment xii., and has 
become coincident with tlu* male pore. But there is nothing 
analogous to such a fusion throughout the Oligoclueta, and a moi*t* 
reasonabh* exjhination is that the atrium has beconu* a res(*r\oii‘ 
for the spermatozoa, and that copulation do(*s not occui’, that tlu* 
muscular sac (oi* “ autosperinatlu*ca ’) discharges its own sperm 
atozoa on its own ova, during the formation of the cocoon. 

But th(*re is anothei' f(‘atur(‘ in which this ru*w g(*nus dilfers 
from I^hn-udrllus—iw that genus tlu* sperm duct ojx'iis into a 
mort* or less lubiflar organ liiu‘d with glandular (M‘11s and b'l ined 
tlu* “atrium,” which in turn o}>(*ns through a “ p(*nial sac ” lin(‘d 
by flatter c(*lls, and surrounded by muscl(*s This sac is (piite 
small or (*\ aiu‘^cent in /^ Ix^nfu^dinu'usis (10), but is of considerable 
sizt* in r. /urusfris and others (see Benliam, 4), and fin-ther, in 
most sjiecies Ihe juire is at the end of a conical ])rotrusible organ 
lying in this sai*. 

From a meie inspection of a figure, tlu* male apparatus of 
Phr^ndrl/oidrs appi*ars to be readil}’ comparable with that of 
kfuyfU'hufsis, Michaels(*n, and lacus/rls, B(‘nham, were it not 
that what is a highly glandular sac (atrium) in these two species, 
is a non-gla.ndular, highly muscular sac in ]*hrpodri1oldu8: and it 
appears that the “ iienial chamber” of the latt(*r—jiartly 
glandular as it is may represent both the atrium and the penial 
sheath of such a form as P. lacustris. On the other hand, there 
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is some evidence that tliis ptmial chamber is eversihle, 

when it would correspojid only to tlie penial sheath of J\hic.ndr ih. 

Tf this chanil)er is really eversible, we must probably conclude 
that copulation doi^s take place, and if so, tlie only sac capable of 
receiving sp(*i*matozoa is the muscular sac, which would thus 
function as a sperinath(*ca. So that what(*NH‘r may be the true 
homologies of these j)ai*ts, tlie distinctness and pecularity of the 
new genus are sutliciently striking. 
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MIISrEKALOGICAL NOTES: No. IV.— ORTHOCLASE in 
NEW SOUTH WALES 

By C.Ta.ndekson, M.A., B.Sc., Mineralogist. 

(Plates xlviii.4ii.). 

Macroscopic crystals of felspar are of common occurrence in the 
granitic area of Northeii'n New South Wales and hav(j been noted 
by various i>bservers, but so fai* no crystallograpliic description 
has appeared. It is proposed in this paper to describe and illus¬ 
trate some of the more interesting orthoclase crystals comprised 
ill the Australian Museum collection, plagioclase felspars being 
reserved for a subsequent article. 

The. specimens figured were with one exception acquired* )>y the 
'J.Vustees from Mr. D. A. Porter, of Tam worth, to whom also I am 
under obligation for particulars of their finding and mode of oc¬ 
currence. Mr. E. C. Andrews, of the Geological Survey of New 
South Wales, who possesses an extensive knowledge of the 
granites of New England, has been good enough to examine the 
collection, and has given ine valuable information regarding the 
field relations of the rocks in which the felspars are found. 

For identification purposes Beckers method was employed; by the 
use of a liquid with a refractive index greater than those of ortho¬ 
clase and about equal to tlie mean index of albite, orthoclase was 
easily distinguished from plagioclase. This method was supple¬ 
mented by observation of the extinction angles on cleavage flakes. 
The crystal forms were determined by inspection corroborated by 
measurement with a contact goniometer. 

CocKBURN Creek. 

(Plate xlviii., fig. 1). 

A single specimen from Beadle’s Conditional Purchase,” 
Cockburn Creek, near Taraworth, is in the Museum collection. 
It consists of an aggregate of glassy crystals of a typical 
adularia habit, accompanied by small brownish crystals of 
axinite. The felspar presents the simple combination c (001), 
m (110), X (lOl), c and x having a tendency to oscillate with one 
another and give a somewhat rounded termination. 
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For chemical analysis some fragments were broken off, and, 
after examination with a hand lens and removal of a slight iron 
stain by hot hydrochloric acid, ground to fine powder. For 
general analysis *3241 gram was taken, for alkalies *4962 gram. 
The alkalies were determined by Lawrence Smith’s well-known 
method, the amount of alkali in the calcium carbonat<3 employed 
being determined and allowed for. The filtrate from alumina 
gave no precipitat(^ with ammonium oxalate on prolonged 
standing, hence lime, if present at all, must be^ in very small 
amount; other components possibly present in tracers, as oxide of 
iron, magnesia, and water, were not specially searched for in vievN’ 
of the small quantity of material available. Further, tlu' per¬ 
centage of silica is slightly low and of alumina rather high, 
prudiaps owing to the contamination of alumina by traces (jf 
silica not r(‘mov(*d in the first operation. 

The appended analysis T. shows that the mineral is a nearl}- 
pure potash felspar ; TT. is Tschermak’s analysis of adularia 
from Phtsch,^ while TTI, is th(5 theoretical pei-e(‘ntag(?s for 
KAl Si, O,. 



T. 
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64*5 7 

64-7 7, 

A1,0, 
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Ca 0. 
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Na2 0... 

•37 

1*3 


K. 0. 

15-39 

14*8 

16*9 


100-27 

99*3 

100*0 


Oban. 

(Plate xlviii,, figs. 2, 3, 4 ; PL xlix., figs. 1, 2 ; Pis. l.-lii.). 

In our collection there is a fine suite of felspar crystals, some 
of large size, from this locality, a notable feature being the 
excellent development of Baveno twins. This occurrence has 
been noted by Porter when describing quartz from Oban,*-* and he 


1 Tscheriuak—Ber. Ak. Wien, 1., (1), 18H6, p. 577 (quoted Dana—Syst. 
Min., 6th edit., 1892, p. 319). 

Porter—Journ. Roy. Soc. N. 8. Wales, xvhi., 1884 (1885), p. 75. 
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lias recently given me additional information regarding the 
locality. The best specimens in the collection were obtained some 
thirty-five years ago by the late Mr. Tliomas Clarke of Oban 
while blasting up a side channel in the gj'anite in order to divert 
the stream from the bed of Oban Creek and facilitate the search 
for gold and tin-ore therein. Detached crystals of felspar, accom¬ 
panied by tourmaline, topaz, cassiterite and gold are sometimes 
found in the alluvial wash in the neighbourhood of Oban. 

The granite of Oban belongs to the “ later and more acid type ” 
of Andrews’^; associated with it is a series of eurites, often 
pegmatitic, and it is mainly, if not entirely, from the pegmatite 
phases that the larg(i crystals of orthoclase here described have 
come. A common characteristic in hand specimens is a graphic 
iiitei-growth of quartz and felspar ; this is seen on a large scale 
in the specimen shown in PI. 1., fig. 1, whcire tlie several 
qiiaitz cry stills project from the felspa)* with their vertical axes 
parallel. One. int(‘resting specimen consists of a group of largo 
(Crystals of smoky quartz, the core of one Ixiing an elongated 
(‘lystal of felspar twinned on the Baveno law but without ter¬ 
minations. A somewhat similar association is seen in PL li., 
w]nM’(‘ a well-developed Baveno twin is partly eml)edded in a 
smoky (juartz crystal. B(*sides quartz (usually smoky), which is 
a coirstant compiinion of the orthoclase, we find associated with 
it, tou!-malin(5, in the usual striated columnar crystals, and a 
plagioclase felspar, which, from refractive index and extinction 
angles, is found to bti near albite. Plate lii., is a photograph 
of a slab consisting of large, buff, orthoclase crystals, much 
decomposed, seated on which are fresher, whitish crystals of 
albite in inku'crossing pericline twins. A fine example of a 
Baveno doublet is shown in PI. xlviii., fig. 2; it has the usual 
habit elongatefl parallel to the axis [c, 6]. The two portions are 
not quite symmetrical to the combination plane, th(> face c (001) 
slightly overlapping the face b (010), with which it is practically 
coplanar, but the boundaries of the two segments are easily trace¬ 
able by the aid of the series of more or less parallel markings 
present on every face and having a direction on each approxi¬ 
mately parallel to the intersection of the particular face with the 
plane of the pinacoid (100). These lines of corrosion are some¬ 
what less pronounced on the prism m (110), which still retains a 
dimly vitreous lustre. This crystal measures about 4x2 cm. 

A more complicated twin is represented in PL xlviii., fig. 3. It 
may be interpreted either as a triplet according to the Baveno 


Andrews—Ree. Geol. Survey N. S. Wales, viii., 2, 1905, p. 116. 
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For chemical analysis some fragments were broken off, and, 
after examination with a hand lens and removal of a slight iroi i 
stain by hot hydrochloric acid, ground to fine powder. For 
general analysis *3241 gram was taken, for alkalies *4962 gram. 
The alkalies were determined by Lawrence Smith's well-known 
method, the amount of alkali in the calcium carbonate employed 
being determined and allow(d for. The filtrate from alumina 
gave no precipitate with ammonium oxalate on prolonged 
standing, hence lime, if present at all, must l)e in very small 
amount; other components possibly present in traces, as oxide of 
iron, magnesia, and water, were not specially searched for in view 
of the small quantity of material available. Further, the per¬ 
centage of silica is slightly low and of alumina rather high, 
pmdiaps f)wing to the contamination of alumina by traces of 
silica not removed in the first operation. 

The appended analysis 1. shows that the min(*ral is a lu'arh' 
pure potash felspar ; II. is Tschermak’s analysis of adularia 
from putsch,^ while III. is the theoi*(>tical p(u*eentages for 
KAl Si, O,. 
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Oban. 

(Plate xlviii., figs. 2, 3, 4; PI. xlix., figs. 1, 2 ; Pis. l.-lii.). 

In our collection there is a fine suite of felspar crystals, some 
of large size, from this locality, a notable feature being the 
excellent development of Baveno twins. This occurrence has 
been noted by Porter when describing quartz from Oban,® and he 


^ 'rscJiermak—Ber. Ak. Wien, 1., (1), 1866, p. 677 (quoted Dana —Syst. 
Min., 6th edit, 1892, p. 319). 

® Porter—Journ. Roy. Soc. N. S. Wales, xviii., 1884 (1885), p. 75. 
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has recently given me additional information regarding the 
locality. Th(^ best speciincMis in the collection were obtained some 
thirty-five years ago by the late Mr. I'homas Clarke of Oban 
while blasting up a side channel in the granite in order to divert 
the stream from the bed of Oban Creek and facilitate the search 
for gold and tin-ore therein. Detached crystals of felspar, accom- 
panif^d by tourmaline, topaz, cassiteritc and gold are sometimes 
found in the alluvial wash in the neighbourhood of Oban. 

The granite of Oban belongs to the “ later and more acid type ” 
of Andrews^; associated with it is a series of eurites, often 
pegmatitic, and it is mainly, if not entirely, from the pegmatite 
phases that the large crystals of orthoclase here describtd have 
come. A commo!i characteristic in hand specimens is a graphic 
intergrowtli of quartz and felspar ; this is seen on a large scale 
in the spccimcm shown in PI. 1., fig. 1, where the several 
([iiartz crystals project from the felspar with their vertical axes 
parallel. One interesting specimen consists of a group of large 
crystals of smoky quartz, the core of one being an elongated 
crystal of felspar twinned on the Baveno law but without ter¬ 
minations, A somewhat similar association is seen in PI. li., 
wh(*rc a well-developed Baveno twin is partly embedded in a 
smoky quar’tz crystal. Besides quartz (usually smoky), which is 
a constant companion of the orthoclase, we find associated with 
it, tourmaline, in the usual striatel columnar crystals, and a 
plagioclase felspar, which, from refractive index and extinction 
angles, is found to be near albite. Plate Hi., is a photograph 
of a slab consisting of large, buff, orthoclase crystals, much 
decomposed, seated on which are fresher, whitish crystals of 
albite in int<ircro88ing pericline twins. A fine <jx ample of a 
Baveno doublet is shown in PI. xlviii., fig. 2 ; it has the usual 
habit elongated parallel to the axis [c, &]. The two portions are 
not quite symmetrical to the combination plane, the face c (001) 
slightly overlapping the face h (010), with which it is practically 
coplanar, but the boundaries of the two segments are easily trace¬ 
able by the aid of the series of more or less parallel markings 
present on every face and having a direction on e^h approxi¬ 
mately parallel to the intersection of the particular face with the 
plane of the pinacoid (100). These lines of corrosion are some¬ 
what less pronounced on the prism m (110), w^hich still retains a 
dimly vitreous lustre. This crystal measures about 4x2 cm. 

A more complicated twin is represented in PI. xlviii., fig. 3. It 
may be interpreted either as a triplet according to the Baveno 


Andrews—Rec. Geol. Survey N. S. Wales, viii., 2, 1905, p. 116. 




266 


RECORDS OF THE AUSTRALIAN MUSEUM. 


For chemical analysis some fragments were broken off, and, 
after examination with a hand lens and removal of a slight iron 
stain by hot hydrochloric acid, ground to fine powder. For 
general analysis *3241 gram was taken, for alkalies *4962 gram. 
The alkalies were determined by Lawrence Smith’s well-known 
method, the amount of alkali in the calcium carbonate employed 
being determined and allowed for. The filtrate from alumina 
gave no precipitate with anunonium oxalate on prolonged 
standing, hence lime, if present at all, must bf^ in v(^ry small 
amount; other components possibly present in traces, as oxide of 
iron, magnesia, and water, were not specially searched for in view 
of the small quantity of material available. Further, tlu^ per¬ 
centage of silica is slightly low and of alumina rather high, 
perhaps owing to the contamination of alumina by traces of 
silica not remov(‘d in the first operation. 

The appended analysis T. shows that th(‘ mineral is a neai-ly 
pure potash felspar ; TT. is Tschermak’s analysis of adularia 
from putsch,^ while ITI. is the tlnjoretieal per(*entag(‘s for 
KAl Si,0„ 
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Oban. 

(Plate xlviii., figs. 2, 3, 4 ; PI. xlix., figs. 1,2; Pis. l.-lii.). 

In our collection there is a fine suite of felspar crystals, some 
of large size, from this locality, a notable feature being the 
excellent development of Baveno twins. This occurrence has 
been noted by Porter when describing quartz from Oban,'^ and he 


1 Twhermak—Ber. Ak. Wien, 1., (1), 1865, p. 677 (quoted Dana—Syst. 
Min., 6th edit., 1892, p. 319). 

Torter—Joum. Roy. Soc. N. S. Wales, xviii., 1884 (1886), p. 76. 
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has re'cently ^iven me additional information regarding the 
locality. The best specimens in the collection were obtained some 
thirty-five years ago by the late Mr. Thomas Clarke of Oban 
while blasting up a side channel in the granite in order to divert 
the stream from the bed of Oban Creek and facilitate the search 
for gold and tin-ore therein. Detached crystals of felspar, accom¬ 
panied by tounnaline, topaz, cassiterite and gold are sometimes 
found in the alluvial wash in the neighbourhood of Oban. 

Tlie granite of Oban belongs to the “ later and more acid typo 
of Andrews'^; associated with it is a series of eurites, often 
pegniatitic, and it is mainly, if not entirely, from the pegmatite 
phases that the large crystals of orthoclase here described have 
come. A common characteristic in hand specimens is a graphic 
intcagrowth of quartz and felspar ; this is seen on a large scale 
in th(? s})(‘cimen shown in PI. 1., fig. 1, where the several 
<piartz crystiils proj(‘-ct from the felspar with their \^(*rtical axes 
parallel. One interesting specimen consists of a group of large 
(irystais of smr)ky (juartz, the core of one being an elongated 
crystal of felspar twinned on the Baveno law but without ter- 
minati<ms. A somewhat similar association is seen in PI. li., 
where a well-developed Baven(» twin is partly embedded in a 
smoky quai'tz crystal. Besides quartz (usually smoky), which is 
a constant companion of the orthoclase, w(‘ find associated with 
it, tourmaliru', in th<‘ usual striated columnar crystals, and a 
plagioclase felspar, which, from refractive index and (extinction 
angles, is found to be near albite. Plate lii., is a photograph 
of a slab consisting of larg(‘, buff, orthoclase crystals, much 
decomposed, scjated on which art? fresher, whitish crystals of 
albite in intercrossing pericline twins. A fine example of a 
Baveno doublet is shown in PI. xlviii., fig. 2 ; it has the usual 
habit elongated parallel to the axis [c, Ji]. The two portions are 
not (juite symmetrical to the combination plane, the face c (001) 
slightly overlapping the face h (010), with which it is practically 
coplanar, but the boundaries of the two segments are easily trace¬ 
able by the aid of the series of more or less parallel markings 
present on every face and having a direction on each approxi¬ 
mately parallel to the intersection of the particular face with the 
plane of the pinacoid (100). These lines of corrosion are some¬ 
what less pronounced on the prism m (110), which still retains a 
dimly vitreous lustre. This crystal measures about 4x2 cm. 

A more complicated twin is represented in PI. xlviii., fig. 3. It 
may be interpreted either as a triplet according to the Baveno 

^ Andrews—Ret*. Geol. Survey N. S. Wales, viii., 2, 1905, p. 116. 
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For chemical analysis some fragments were broken off, and, 
after examination with a hand lens and removal of a slight iron 
stain by hot hydrochloric acid, ground to fine powder. For 
general analysis *3241 gram was taken, for alkalies *4962 gram. 
The alkalies were determined by Lawrence Smith’s well-known 
method, the amount of alkali in the calcium carbonate employed 
being determined and allowed for. The filtrate from alumina 
gave no precipitat(i with ammonium oxalate on prolonged 
standing, hence lime, if present at all, must Ix' in very small 
amount; other components possibly prc^sent in tl*ac(^s, as oxide of 
iron, magnesia, and water, were not specially s(*arched for in view 
of the small quantity of material available. Furtbei’, tlu* per¬ 
centage of silica is slightly low and of alumina rather high, 
perhaps owing to the contamination of alumina by tiaccis of 
silica not removed in the first operation. 

The appended analysis T. shows that the mineral is a iK'arl}' 
pure potash felspar; TT. is Tsclnuinak’s analysis of adularia 
from Pfitsch,^ while ITT. is the thcon^tical p(‘rcentages for 
KAl Si, O,. 
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(Plate xlviii., figs. 2, 3, 4 ; PI. xlix., figs. 1,2; Pis. l.-lii.). 

In our collection there is a fine suite of felspar crystals, some 
of large size, from this locality, a notable feature being the 
excellent development of Baveno twins. This occurrence has 
been noted by Porter when describing quartz from Oban,-^ and he 


1 Tschennak'—Ber. Ak. Wien, 1., (1), 1866, jj. 677 (quoted Dana—Syst. 
Min., 6th edit., 1892, p. 319). 

Porter—Joum. Roy. Soc. N. S. Wales, xviii., 1884 (1886), p. 76. 
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has recently given me additional information regarding the 
locality. The best specimens in the collection were obtained some 
thirty-five years ago by the late Mr. l^homas Clarke of Oban 
while blasting up a side channel in the granite in order to divert 
the stream from the l^d of Oban Creek and facilitate the search 
for gold anil tin-ore therein. Detached crystals of felspar, accom¬ 
panied by tourmaline, topaz, cassiterite and gold are sometimes 
found in the alluvial wash in the neighbourhood of Oban. 

The granite of Oban belongs to the “ later and more acid type ” 
of Andrews'*; associated with it is a series of eurite.s, often 
pegniatitic, and it is mainly, if not entirely, from the pegmatite 
phases that the large crystals of orthoclase here described have 
come. A common chara(!teristic in hand specimens is a graphic 
intergrowth of quartz and felspar ; this is stien on a large scale 
in the specimen shown in PI. L, fig. 1, where the several 
(|uai*tz crystiils project from the felspar with their vertical axes 
parallel. One interesting specimen consists of a group of large 
crystals of smoky (juartz, the core of one l^eing an elongated 
crystal of felspar twinned on the Baveno law but without ter¬ 
minations. A somewhat similar association is seen in PI. li., 
where a widl-developed Baveno twin is partly embedded in a 
snioky (juartz crystal. Besides quartz (usually smoky), which is 
ii constant companion of the orthoclase, we find associated with 
it, tourmaline, in the usual striated columnar crystals, and a 
[)lagi(>clase fijlspar, which, from refractive index and extinction 
angles, is found to be near albite. Plate Hi., is a photograph 
of a slab consisting of large, buff, orthoclase crystals, much 
decomposed, seated on which are fresher, whitish crystals of 
albite in intei*crossing periclim; twins. A fine example of a 
Baveno doublet is shown in PI. xlviii., fig. 2; it has the usual 
habit elongated parallel to the axis [c, 6]. The two portions are 
not quite symmetrical to the combination plane, the face c (001) 
slightly overlapping the face b (010), with which it is practically 
coplanar, but the boundai’ies of the two segments are easily trace¬ 
able by the aid of the series of more or less parallel markings 
present on every face and having a direction on each approxi¬ 
mately parallel to the intersection of the particular face with the 
plane of the pinacoid (100). These lines of corrosion are some¬ 
what less pronounced on the pri.sm m (110), which still retains a 
dimly vitreous lustre. This crystal measui*es about 4x2 cm. 

A more complicated twin is represented in PL xlviii., fig. 3. It 
may be interpreted either as a triplet according to the Baveno 


Andrews—Ret*. Geol. Survey N. S. Wales, viii., 2, 1905, p. 116. 
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law, or the segment on the left of the figure with faces labelled 
\ (>, may be regarded as twinned to the segment in the 

normal position on the Manebach law; it is not possible 
without very exact measurement to decide between these alter¬ 
natives. This specimen, like the last, is much corroded in 
approximately parallel lines and it shows here and there small 
scales of a yellowish micaceous mineral. It measures about 9 x 
3*5 cm. 

Another isolated Baveno doublet (PI. xlix., fig. 1) exhibits an 
irregular junction of the two segments, that on the left partially 
enveloping th(j other. This crystal, which is drawn with the 
edge [/>, c] perpendicular to the plane of the paper, measures 3*5 
X 1*25 cm. 

An interesting crystal of which the exact locality is not known 
is similarly drawn in PI. xlix., fig. 2. It was acquired in a 
collection of Australian and New Caledonian minerals from 
Mr. A. H. F. Stephens, who gave the locality as New' South 
Wales. It bears a close resemblance to the Oban twdns, and, 
like them, is accompanied by yellowish mica scales; hence wo 
may fairly assume that it was derived from the granite of Oban 
or the neighbourhood. Like the specimen described above (PI. 
xlviii., fig. 3), it may be regarded either as a Baveno triplet or as 
a combined Baveno and Manebach group. The junctions are 
remarkably regular and the crystal as a whole is w'cll balanced ; 
it is, though not the largest, perhaps the finest example of a 
Baveno twin in the collection of New South Wales orthoclase. 
It measures 4*5 x 1 cm. 

While the Baveno twins are the finest, crystals also twinned 
according to the other well established laws, the Carlsbad and 
Manebach, ai'e forthcoming from Oban. Of the former the 
crystal represented in PI. xlviii., fig. 4, may be taken as typical. 
It shows the formsc (001),6(010),a(100),w(110),;5(130),.r(101), 
y (201), 0 (111); of these the pinacoid a is of infrequent occurence 
on orthoclase. The m faces are comparatively bright (it seems as 
if these i*esist cori'osion with greater success than do the other 
faces). The terminal faces are marked by irregular branching 
lines with a general direction parallel to the edge [c, a ]; these 
markings are of very usual occurence on orthoclase crystals, and, 
as they are accentuated on worn crystals, are probably due to 
corrosion. The b pinacoid is finely striated parallel to the inter¬ 
secting edges of the prismatic zone. The faees c and x are 
represented in the figure as coplanar; strictly speaking c 
{p « 26* 3') is somewhat steeper than x (p - 24* 13'); 
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in PI. xlix., fig. 4, the difference is slightly exaggerated 
to show that the faces are not quite in one plane. Well- 
defined cracks parallel to the basal pinacoid traverse the 
faces in the prism zone; .by observing the direction of 
these cleavage cracks one can easily distinguish c from .'c, 
even when these are to all appearance coplanar and physically 
similar, and the dome y is not present. This crystal, which mea¬ 
sures approximately 2 x 1 *5 X 1 cm., forms one of a small group 
of felspar and smoky quartz crystals with a crumbly pegmatitic 
matrix. Seated in parallel position on, and partially embeddetl 
in, the figured crystal are small crystals of albite. 

Manebach twins are not met with so frequently as Baveno and 
Carlsbad types. One good but rather decomposed example, 
accompani('d by orthoclase in Baveno and Carlsbad twins, albite 
and smoky quartz was observed ; in habit and dev(;lopment it is 
essentially similar to the crystal figured in PI. xlviii., fig. 5, 
which comes however from Bolivia. In the Oban crystal albite 
is in parallel position with the two segments of the Manebach 
twin ; hence the albite also must be twinned on the Manebach 
law. 

On th(‘ whole the orthoclase crystals of Oban suggest a com¬ 
parison with those descril>ed from Four-la-Brouque, France.* 

Uralla. 

(Plate xlix., fig. 5). 

In the Museum collection are a few specimens of orthoclase 
from the liocky River, Uralla, which are in general very similar 
to the Oban mineral. This similarity is no doubt due to their 
having been derived from a geologically equivalent pegmatite. 
All the Rocky River felspars, Mr. Porter informs me, were ob¬ 
tained in the alluvial gold wash, where they are accompanied by 
ilmenite, zircon, quartz and jasper. It is worthy of note that 
no tourmaline or cassiterite is found in the Rocky River wash, 
in which it differs from the alluvial drifts in the neighlx)urhood 
of Oban. 

A Carlsbad twin from the Rocky River is interesting Jis an ex¬ 
ample of Vi hat is sometimes described as a left-hand^ twin, as 
distinguished from the other figured crystals (PI. xlviii., figs. 4, 6 
and PI. xlix., fig. 4) which are right-handed. This is a 
comparatively small crystal, measuring about 1 x *8 x ’5 


^ Glonnard—Bull. Soe. Fr. Min. vi., 1883, p. 265 j Ibid>^ viii., 1885, p. 307 ; 
Ihid,, xi. 1888, p. 177. 
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cm. It is associated in the hand specimen with crystals 
of smoky and ordinary quartz, albite in Carlsbad twins, 
and small scales of black mica, the last where* the idiomorphic 
felspar and quartz become mergt*d into a fine-grained granite. 
Tlie basal plane is fairly bright, while x is corroded and quite 
devoid of lustre, the distinction between the two being obvious at 
a glance. 

Another specimen from this locality is in all respects similar to 
the (much larger) group from Oban figured in PL lii. Tlie simi¬ 
larity is so pronounced that one would almost be inclined to 
regard them as fragments from one and the same block. 

Bolivia. 

(Plate xlviii., fig. 5 ; PI. xlix,, figs. I). 

Just as the prevalence of Baveno twins marks the Oban ortho- 
clase, so th(j special feature of the Bolivia oocurnuict*, so far as 
represtmted in the collection, is the excellence* of the Carlsbad 
twins. The crystals are in general fresher tlian those from Oban 
and Uralla, this being pt^rhaps due to their b(*ing obtained f 1*0111 
druses in the acid ” granitt*, not from pegmatite veins and 
lenses. 

In PI. xlix., fig. J is shown a group consisting of three Carlsbad 
twins and a Manebach twin, accompanied by three crystals of 
slightly smoky quartz ; the same Manebach twin is partially 
idealised in PL xlviii., fig. 5. Another fine crystal twinned on 
the Carlsbad law (PL xlix., fig. 4) is one of a group of four, and 
measures about J X 2 X 1 cm, Tlu* prism faces are smooth and 
bright, the terminal faces and the b pinacoid slightly striated 
parallel to their intersection with the plane of the a j)inacoi<L 

Inverell. 

(Plate xlviii., fig. 6). 

Prom a decjomposed felspar-porphyry about fourteen to twenty 
miles north-east from Inverell gc»od examples of Carlsbad twins 
are obtained, one of which is drawn and partly idealised. 
The crystals are (juite difierent in appearance from those 
descrilxxl above from other localities in the State, as, instead of 
being white or buff in colour, they are brick-i'ed. The figured 
crystal measures alx)ut 2 X 2 x 1 cm. 

That I am able to presiuit a plate of shaded drawings is 
largely owing to the instructions and hints of my colleague, Mr. 
A. 11. McCulloch, to whom my best thanks are due. 



THE RESULTS or DEEP-SEA INVESTIGATION rV thk 
TASMAN SEA. 

I.—THE EXPEDITION of H.M.C.S. “MINER. 

I. Introditctorv Notk on the First Deep-Sea Cruise. 

Ry W. A. Harwell, M.A., FJI.S., Professor of Biology in the 

University of Sydney, and C. Hedlky, F.L.S., Conchologist, 
Australian Museum. 

Ha\'ing l)een enabled by means of a grant from the Royal 
Society of London to pi'ocure 3000 fathoms of steel-wire rope 
(supplied at cost price by M(\ssrs. Bullivant), and having lieen 
grant(‘d, through the court(‘sy of Brigaditu'-Geiieral Gordon, C.B., 
tlu' us(* of H.M.C.S. “ Miner” with a strong crew under the com¬ 
mand of Lieut.-Colonel J. H. A. Lee, we made on 5th to 7th June a 
first essay in dec'p-sea investigatk)n in the Tasman Sea. The only 
soundings on the chart outside the hundred fathom limit are 
tliose i-ecorded by th(» “Clmllenger” in 1871; and, depending 
upon tliese, we made our first cast of the dredge when we had 
T’iia<.‘hed a position distant al)out fifty-five miles due east of Port 
Jackson H(.‘ads, expt‘cting to reach lK)ttom at a dt^pth of about 
2000 fathoms. Tliis was unsuccessful, and, owing to the coming 
on of heavy weathei*, we were obliged to run in nearer to the 
coast. Early on the morning of the 7th June the bucket-dredge 
was let go in 80 fathoms, twenty-two miles east of Narrabeen, 
and returned with a satisfactory load. J.<eaving this station the 
vessel was steered about six miles east by south, and the trawl 
was lowert^l in a depth of 200-300 fathoms. It brought up some 
specimens of a Sea-urchin Porocidaris elegans, A. Ag., obtained 
by the “ Chalhuiger ” at Station 164a, 410 fathoms, and Station 
214, 500 fathoms, half-a-dozon specimens of a large Spatangid, as 
yet undetermined, and an undetermined Pennatulid. As the 
tht^ weather still continued extremely rough we were obliged to 
desist and I’eturri to port. 

During tlie dredging operations use was made of the surface 
not, and at the farthest east limit a rich surface fauna was met 
with, comprising Radiolaria, Foraminifera, a Vorticellid, Dino- 
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flagellata, Chsetognatha, a Polyclad, Polychteta, Crustacea, 
Heteropoda, Pteropoda and Urocnorda. Nearer the coast the 
Radiolaria, particularly the colonial forms, were less abundant. 

The mass of deposit brought up by the bucket-dredge consisted 
almost entirely of calcareous organic structures. The great bulk 
of th48 was composed of calcareous Polyzoa, mostly in small frag¬ 
ments, with numerous Foraminifera, many shells, and a consider¬ 
able number of small solitary corals. The representatives of the 
last-named group which have been examined by Mr. J. S. Den- 
nant, M.A., F.R.G.S., comprise Platyotrochus comjyressuif, 'JVn. 
Woods, DeltocycUhus roUt^ortnis^ Ten. Woods, Dunocyathun 
parasiticus^ Ten. Woods, Leptopatnus discus^ Moseley ?, Koto- 
phyllia recta^ Dennant, Holcotrochus crenulatus^ Dennant, Flahd- 
futn austrak, Moseley, Trematotrochuyt vcrcouisy Dennant?, and 
two new species, one of Trenmtotr'ochtis and the other of Tlahel- 
lum, A few small sponges, not yet determined, were attached to 
the tangles. The Polyzoa are being examined by Mr. C. M. 
Maplestone. 



THE RESULTS of DEEP-SEA INVESTIGATION in the 
TASMAN SEA. 

I.-~THE EXPEDITION op H.M.C.S. “MINER.” 

2 . The Colonial Radiolaria op the Tasman Sea, 

By Prof. W. A. Haswell, M.A., J).Sc., P.R.S. 

(Plate liii.). 

The colonial Radiolaria collected during the two-days cruise of 
H.M.C.S. “Miner” in June, 1906, were mostly obtained at a 
distance of over fifty miles off the coast. Here, probably on 
account of the strong southward-flowing current, with a surface 
tempeiature of 65‘ C, surface life was very abundant and varied. 
Owing to th(^ unfavourable weather it was impossible to do more < 
than drag the tow-net for a time within a few feet of the surface, 
and the specimens obtained had to be somewhat summarily dis¬ 
posed of. The fixing solution employed—a copper sulphate and 
corrosive sublimate combination—though very efficient as regards 
most of the surface organisms, was not entirely successful in the 
case of the colonial Radiolaria, having had, apparently, a soften¬ 
ing effect on the jelly which led to the disintegration of most of 
the colonies. Fragmentary though the specimens are, the indi¬ 
vidual zooids prove to be i*emarkably well preserved. To com¬ 
plete tlie observations here recorde<i, however, the study of further 
material preserved in other ways, and of living specimens will be 
necessary, and what follows can only be regarded as a preliminary 
account of the colonial Radiolaria of this region. 

The points of more general interest, to which attention is 
directed, are : (1) The observation in a species of CoUozoum, as 
well as in Belonozoum athinficum and Jihaphidozoum pandora 
of bodies which appear to zooids that have undergone conver¬ 
sion into masses of microspores ; (2) The observation in CoUo- 
zoum arcAiatim ., n. sp., of a special phase in the life-history 
of the XantkellcH, 

It is somewhat remarkable that so few Radiolaria have been 
recorded from the Tasman Sea. Of the colonial forms I find 
record of only three species having been found in that region, 
viz., Sphaerozoum octocerm, Haeckel, S, a'ostrcde, Haeckel, and 
Collosphaerafragilis^ Haeckel. The reason for this is, doubtless, 
that so little plankton-net collecting has been done in the open 
sea. The Radiolaria, and more particularly the colonial forms, do 
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not seem to abound near the coast, and, as far as Port Jackson 
and Broken Bay are concerned (and I liave little doubt the same 
holds good of the other inlets), a simple Radiolariaii of any kind 
is a rara avis in the surface net, and the colonial forms, so far as 
my experience goes, never occur. 

None of the three species mentioned above occur in the present 
collection. On the other hand it comprises about seven species 
previously known from other parts of the ocean. 


Gpmuh Collozoum. 

The absence of skeletal parts in the genus Collozoum^ renders 
the identification of the species in that genus a matter of con¬ 
siderable difficulty—particularly when one has to deal with pre¬ 
served material, in which the form of the colony may not be 
recognisable. This difficulty is increased by c(n*tain discrejJiincies 
between the determinations of Haeck(»l on the one hand and 
of Brandt on tlie other. Thus with regard to the charaeb»rs of 
the original species, C. inerm(% supposed by the foj iner to be cos¬ 
mopolitan, and to b(* subject to considerable variation, there is a 
wide divergence in the stat(unents of the two authors. According 
to Haeckel’s description in the “ Mouog!*aphm,”Mn this species 
the zooids are usually splierical, but may be (;()m})ressed 
spheroids, or lens-shaped, or, rarely, tdliptical, and tht're is a 
thick, often double, capsular nuunbrane ; in the “ Report ” the 
specific name is restricted to forms with spherical zooids and a 
thin, simple-edged membrane. Ac<?ording to Brandt\ on the 
other hand, in the species in <piestion the z(K>ids are discoid or 
irregular, and a membrane is entirely absent. 

Of the specimens of Citllozoum obtained duiing the “Miner” 
excursion a conside?*able proportion belong to what may be termed 
the iiiermfi group of Haeckel’s sub-genus Gollodininm —forms 
in which the prevailing shape of the zooid is spherical, and in 
which tliere is a single, relatively large, oil-globul(\ All the lead¬ 
ing modifications and i)hases are represented—^*xcept that there 
are none in which a capsular membrane can positively be said to 
be absent. 

Until further material has been obtained 1 think it better to 
defer any attempt to deal systematically with this group. But 


1 With the exceptions to be referred to later. 

Haeckel, K—Die Radiolarion. Eine Monogniphie, 1862., p, 522. 

” Haeckel, E—The Rjwliolam. Chall. Ben., Zool.. xviii., 1887, p. 25. 

^ Brandt, K -Dio Koloniebildende Radiotarien : Sphaerozoen, (Faiinii u. 
Flora Golfes v. Neapel, xiii., 1888., p. 6.) 
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there art' three members of it whieli present certain features of 
special interest. These I will distin<i;uish as C. annaf ntn, n. sp., 
C, alpha and 6^ b^ta respecti\ ely. 

CoLLOZOUM ARMATUM, Hp. nov. 

(Plate liii., fig. 1). 

TIu' entire absence of skeletal parts is given by Haeckel (Hep. 
p. 2-1) as one of the diagnostic charactt*i*s of the genus Colloztmm. 
Brandt", however, states that in C. hertwi(/i tliei e may be present 
completely isolated needle-like spicules. Spicules identical with 
those of ^ arious Sj)h(a‘rozoii)a-^ii>ovAeH are present in se‘\'eral of my 
specimens of C(>//ozonniy but, from their mode of occurrence, these 
are undoubted!}’ to be looked upon as of tlie nature of foreign 
bodies. In tin* form now to Ik' deseril)ed, liowevei*, there is a 
tru(' skeleton of an tdementary cliaraeter, although in other 
respects ther(‘ is no departure from th(' character of tlie genus 
Collaz(aun. 

The form of the coloTiy is unknown, tlie s[)<'cies Ixdng rtiprc'- 
8ent('d only by two fragments, which, however, show quite tlistinct 
phas(‘s. The zooids in l)ot]i are s[)herica], 0-1 mm. in diameter, 
witli a distinct capsular meinbraiK?. One of them is in a fairly 
eai*ly stage of anisosporous rt'production, each capsule ('iiclosing a 
large number of nuclei arranged in tht‘ characteristic way in 
rounded groups. TIi(‘ otlu'r is in the isosporous phase. In the 
latter the oil globule is present : in the former it is not distinguish- 
abl(*. In neither are }>seudopfalia or j>seudo]»o(lial matrix recog¬ 
nisable. 'I’he skeletal ekunents are extreimdy slend('r, simple 
fibr(‘-like spicules in the inter-ca])sular jelly; they ar(^ about 
0*2iiim. in length or a little longer, with a diametei* of not more 
than 0*001 mm. The small size of the fragments precluded any 
attempts to dc'termine the composition of tlie spicules. 

CoLLOZoUM (alpha). 

(Plate liii., fig. 2). 

TIh'H' is only one specimen of this form, a complet(‘ colony of 
sphei ical shape, only about 2 nun. in diameter. Th(‘ zooids are 
apparently in the vegatative pha.s('. They are spherical in form; 
only in one case is thei'e a constriction indicating an early stage 
in vegetative multiplication. Tn each capsule then' aiv 20-30 


Bmndf, K—Dir Kelonribiklrnde Kudiolurien ; Spliurrozoen, (Famm ii. 
Floni Dolfes v. Noapel, xiii., 1SS8, p. 228). 



276 


RECORDS OP THE AUSTRALIAN MUSEUM, 


nuclei, separated from one another by intervals filled with 
granular protoplasm; these are not arranged in a single layer. 
The nuclei appear as completely homogeneous masses of chromatin 
of somewhat irregular shape; in several cases phases of direct 
division are observable. Around the whole of the nuclei of each 
capsule is a thick ayer of granular protoplasm. The outer 
boundary of eacli zooid is quite sharply defined, but, if a capsular 
membrane is present, it is not distinguishable, and must be 
extremely delicate. Pseudopodial matrix and pseudopodia are 
not to be made out. There is a single spherical oil-globule in each 
zooid. About 12-15 Xanthellm are closely applied to each zooid, 
and there are also many in the intermediate spaces. The zooids 
are about *07 mm. in diameter; the nuclei about '01. 

8o far there is nothing to distinguish this fonn from an early 
vegetative phase of one of the C. inerme group. But, scattered 
over the surface of the colony, are some fifty bodies which differ 
entirely from the ordinary zooids. These are rounded masses of 
granular matter most of which are of about the size of the zooids, 
while a few are slightly larger, and some are considerably smaller. 
These are all superficial in position, superficial to all the zooids 
and to all the Xanthellcti, most of them projecting on the surface, 
and some being covered externally only by a very thin layer of 
tlie gelatinous matrix. 

In this, as well as in the other colonial forms to be subsequently 
referred to in which they occur, these bodies are rendered conspi¬ 
cuous in my preparations owing to their not being affected by the 
staining agent used (paracarmine), and, in the cleared specimens, 
appearing very bright and yellowish in colour. Wlien one of 
them was removed, and, after bcung returned to alcohol, acted on 
with htematoxyliii, a distinct staining effect was produced, certain 
granules in the mass l)ecoming more strongly effected than the 
rest. Owing, probably, to the condition of the material, the com¬ 
ponent parts of these granular masses could not be definitely 
isolated. But I have little doubt from their mode of occurrence 
that we have here to do with masses of microspores of small size. 
In Brandt’s classical monograph microspores and megaspores are 
stated to be developed in the same zooid in Collozonm and in 
Sphderozoum^ and the allied genera, but, if the above view should 
be fully confirmed, this, if it is a rule, is subject to some excep¬ 
tions. This, however, is a question which can only be definitely 
settled with the aid of living material. 

COLLOZOUM (beta). 

(Plate liii.> fig. 5). 

Another form of this C, inerme group is worth referring to 
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owing to a peculiarity of which at present I have no explanation. 
In this form, of which there are several specimens, all, unfortu¬ 
nately, fragmentary, the zooids have the usual spherical form, 
with a diameter of about *08 mm. They are in the anisoporous 
phase with numerous small nuclei (*008 mm. in diameter) 
arranged in rounded groups in the typical manner; and there is 
a large central oil-globule. There is a thin pseudopodial matrix 
giving off delicate pseudopodia which foi*m a network. A few 
Alga 3 adhere to each zooid and many lie in the interspaces. 

There is a thin capsular-membrane; but this is almost hidden 
by a layer of minute bright bodies of about •OOlb mm. in diamettir, 
which adh(U’e to its outer surface. Whatever may prove to be the 
nature of these bodies, there can be little doubt from th(' con¬ 
stancy of their presence in this form and in this alone, that they 
represent a definite structure or structures, and are not of the 
nature of an artifact. 


COLLOZOUM OVALE, SJh HOV. 

(Plate liii., fig. 3). 

The prevailing form of the zooids is elliptical; a few are 
constricted as if about to divide. Both of the specimens are in 
the vegetative pha.se, with few (4-10) nuclei in each capsule. 
The membrane is delicate, the protoplasm ve^y granular. In 
place of an oil-globule there is an irregular space towards the 
centre giving oft’ branching lobes from which finer channels pass 
out in a radiating manner through the protoplasm to the peri¬ 
phery. There are no pseudopodia or pseudopodial matrix. A 
very variable, though never very large, number of Algje are 
closely applied to each membrane; others occur abundantly in 
the interspaces. 

The length of the longest capsule is 0125 mm.; its breadth 
0*05. The average length is 0*1, and the average breadth 0*05. 
The diameter of the nuclei is a little less than 0-01. 

The nearest allies of this form seem to be C. ovatum, Haeckel, 
and C. dlipsoides^ Haeckel.^ The former has a single central oil- 
globule, and the diameter of itsz ooids is two to three times as 
gimt as in (7. ovcde. The latter has a number of oil-globules, and 
the length of the zooids is even greater than in C. ovatum. 


® Haeckel, E.—The Radolaria, Chall. Rep., Zool., xviii., 1887, p. 26. 
7 Haeckel. E.—loe. Ht, p. 20. 
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What may be a different phase of the same species differs from 
the above in having the capsular menbrane much less distinct 
in the presence of numerous pigment giunules in the intra- 
capsular plasm. There is a similar lobed space representing the 
oil-globule, but it does not give off the narrow radiating channels, 
and it may be simple and rounded. Tlie Algte are not in any 
way specially related to th(i zooids. 


CoLLOZOUM ARCUATUM, Hp. nov. 

(Plate liii., figs. 4a-4c). 

In this species, in which the form of the (mtin; colony is un¬ 
known, the zooids are elongate and sausage-shaped. Each 
contains about twenty nuclei which are axially situated in a mass 
of vacuolated protoplasm with pigment. Within the capsule are a 
number of pigmented bodies of irregular shape and varying size. 
There are one oi* two oil-globules. 

There are no XanthelUnoi the ordinary character, their place being 
tak(m by a number of problematical bodies (figs. 4a, 4b, and 4c), 
many of which are in close apposition with the capsules of the 
zooids, while others lie in the intermediate spaces. The foundation 
of each of these is a spherical cell with a centr’al nucleus, a few 
large rounded granules in the cytoplasm and vacuoles. Arranged 
around the surface of the cell, which appears to have a distinct 
cell-wall, are a varying number (usually six to twenty) of bright- 
looking bodies of somewhat variable shape, usually concavo-convex, 
often with one or two grooves or notches. 

The resemblance which undoubtedly exists between the bodies 
above described and the “ extra-capsular bodies ” described in 
iletail by Brandt is a purely superficial one. The latter are 
derived from the zooids, and appear to represent a phase in a 
special process of anisosporous division. The bodies now under 
consideration, on the other hand, represent a phase in the life- 
history not of the Radiolarian, but of the Xanthellae. These 
bodies in fact correspond (as far as can be determined in the fixed 
specimen) in every respect with ordinary Xanthellae with the 
addition of the small bright objects symmetrically arranged around 
each. 

In a few cases (PI. liii., fig. 4b) the bright bodies are repre- 
aented by an almost unbroken layer of the |iright substance. 
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BeLONOZOUM ATLANTICUM, Haeckfl, 

Behmo^ioiLm atlajiticH.m, Haeckel, The Radiolaria, Cliall. 
Rep., Zool. xviii., 1887, p. 10. 

To this species I refer stweral speciiriens wliicli resemble one 
another and agree with Haeckers description and figure in the 
character of the spicules. The entire colonies are more or less 
elongated and cylindrical. At least two distinct forms or phases 
are represented. Tn one the zooids are comparatively large (from 
0*1 to 0*2 mm.), and each contains from one to three nuclei: th('r(! 
are many XantJipJJfv in the layer (pseudopodial matrix) immedi¬ 
ately surrounding the capsule. In the other foi’tn the largest of 
the zooids is about 0*1 mm. There are about half-a-dozen small 
nuclei in each, and there are very few Algte. 

All the spc^ciuKuis contained the shai’ply-defined granular 
masses described as occurring in CoUozoum al])}i(i. These vary a 
good deal in size, but ar(*, for the most part, considerably smaller 
than the zooids. In a comph^te colon}? then* are alK)ut a dozen of 
them, all phuied sujxufichilly. 

The ‘‘Chalhinger ” locality for B, atlmUimm is the ti’opical 
Atlantic. 


Belonozoum iiilli, H}h nov. 

This species forms spherical colonies. The spicules are all 
simple and unbranched, but are of two kinds. Those of one kind 
ar(' extremely slender, elongated and cui'ved, usually as long as, 
or somewhat longer than, the diameter of the capsules (0*15 mm.), 
and quite devoid of spines. The other set, which an* much f(*wer, 
are shorter, usually straight, and beset with spines throughout 
tlieir lengtli—the spines being longest towards the ends. Be¬ 
tween th(*-s(i two kinds are a numVjer of intermediate forms—long, 
slender, usually curved, and spinose only, or chiefly, at the ends. 

The capsules are lai'ge, about 0’15—0-24 mm. The outer por¬ 
tion of the intra-capsular protoplasm is granular and pigmented. 
In the interior are several—3-6—oil-globules of considerable size*, 
and a number of nuclei, most of wdiich are group(*d towards the 
centre. Embedded in tlie pseudopodial matrix, which has a reti¬ 
culate structure, are a number of Alga*. 

Brandt states that young specimens of Sph^p/rozoum may have 
needle-like spicules only. But, as he states that all the young 
stages of the species of that genus wliich he had closely studied 
were more or less elongated—cylindrical or sausage-shaped, I 
think it is most probable that the species above described is to be 
looked upon as a Belonozonm. 



280 


HKCORDS OF THE AUSTRALIAN MUSEUM 


Rhaphidozoum pandora, Haeckel. 
Bha/phidozoum pandora., Haeckel, The Radiolaria, Chall. Rep., 
Zool., xviii., 1889, p. 49, pi. iv., fig. 6. 

Several specimens were obtained of a Rhaphidozoum which 
agrees closely with Haeckers definition and figures of R. pandm'a^ 
the only difference Wng tliat the acicular spicules are somewhat 
stouter. The intra-capsular plasm is coarsely granular, and 
usually contains a small number (1-6) of large nuclei, though in 
a few cases there are a larger number. In zooids with a single 
nucleus there is a n)unded oil-globule : in those with several 
nuclei this has become irregular, sometimess branched. The few 
Xanthellae that ai*e present are all closely applied to the capsular 
membrane. Masses of granules (microspores ?) of the same char¬ 
acter as those-observed in Collozovm alpha, all smaller than the 
zooids, occur supei ficially liere and there, some actually projecting 
on the surface. 

One specimen differs from the others in having the spicules 
more strongly spinose, the connecting shafts of the geminatti 
spicules sometimes being lieset with spines, and the spines of a few 
of the spicules having short branches. 

The “ Challenger ” locality is South Atlantic near Ascension 
Island. 


Rhaphidozoum brandtii, sp . nov . 

The spicules consist of (1) exceedingly fine, smooth, needle-like 
spicules (2) 4-6 rayed spicules. The former are mostly aggregated 
in such a way as to form a layer investing each capsule. Of the 
latter there are two distinct varieties, smaller, which are smooth, 
and larger, which are spinose towards the ends of the branches. 
The capsules are large (about 0*15 mm). The needle-like spicules 
are from *15 to mm. The largest of the rayed spicules are of 
comparatively gigantic dimensions, each ray being nearly 0*2 mm. 
in length. 

From R. atyuferam, Haeckel, this species differs in having the 
needle-like spicules smooth and straight. From R. arachnoidca, 
to which it is also allied, it differs in having the radiate spicules 
spinose and the needle-like spicules straight, not curved. 

SPHiEROZouM QUADRiGEMiNUM, Haeckel. 

Sphmrozoum q)iadrigeminum, Haeckel, The Radiolaria, Chall. 

Rep., Zool., xviii., 1887, p. 44. 
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The specimen referred to this species agrees in all particulars 
with Haeckers description except in the dimensions of the largest 
spicules, which is given as 0*15 miu., nearly twice as large as any 
in my specimen. Th(^ zooids have a diameter av^eraging0’07 mm. 
The intra-capsular plasm is coarsely granular: it contains four to 
eight nuclei. Five or six Xanthellm are closely applied to each 
capsular membrane, and there are none in the intermediate 
spaces. 

The “ Challenger locality for H. qa'i'j/rifjf^tnituini is the North 
Atlantic and the Azores. 

A single fragment wtis obtained of a which closely 

rcisembles tlie above in the form and dimensions of the spicules ; 
but whicli has the zooids thrice as large. 

SPH.15KOZOUM ALVEOLATUM, Hiieckel. 

Spk(Hrozonm alveoiatiun^ Haeckel, The lladiolaria, Cliall. U(^p., 
ZooL, xviii., 1887, p. 43, pi. iv., figs. 2, 3. 

It is with some doubt that I reftu* to this species stn eral s}>eci- 
mens of a Sphmvzoinn. The alveoli, to the presence of wliicli 
the species owes its name, ani certainly absent; but there is a 
close correspondence in the form of the spicules, though their size 
is less in my .specimens than the measurements given by Haeckel. 
The zooids in two of the sp( 3 cimens have a diameter of about 0*06 
mm. ; they contain granular plasm with a central oil-globule and 
about half-a-dozen nuclei. In certain respects these two speci¬ 
mens, though in the same phase, differ from one another. In the 
one the spicules are very numerous, and are definitely arranged 
around the zooids ; in the other tliey arc comparatively few, and 
are irregularly distributed. The former specimen has no 
XathfJiMfi in the interepaces between the zooids; while in tlu^ 
latttu* they are numerous. 

A third specimen, which has very numerous densely aggregated 
spicules, has the zooids twice as large (0*1 to 0*12 mm.) and filled 
with a multitude of small nuclei. 

S. cUveolcUum was obtained by the “Challenger’’ off Jrfan 
Fernandez. 


Sph.®rozoum geminatum, UmcM . 

Sph(Brozoum geminatiim, Haeckel, The Uadiolaria, Chall. Rep.,, 
Zool., xviii., 1887, p. 45, pi. iv., fig. 4. 

One specimen. Originally obtained by Haeckel in the Indian 
Ocean. 
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CoLLO.SPHiF.RA TlEDLHYl, sp. UOV. 

i (Plate liii., fig. 6). 

The tests are nearly conijiletely s])hei‘ical, with a number of 
short tubes irregularly scattered among small apertures which are 
less than half the diameter of the intermediate spaces. The tubes 
are never dilated exteiiially, but always gradually decrease in 
diameter distally. Then? are about ten of them in each hemi¬ 
sphere, and about fift(*en or sixteen of the small apertures in eacli 
half meridian. The intra-cajisular protoplasm occupiers only a 
small part of the space enclosed by the shell (about half the dia¬ 
meter). There ai*e numerous Alga^ within the shell. I'he diainoter 
of the shell is *09 mm. The length of tlie tubes is *012; and 
theii* width at th(i base alx)ut the same. The small apertures are 
*00r) mm. or less. 

This species is distinguished from X. Haeckel, by the 

greater number of the tubes and the smallness of the other aper¬ 
tures. S, fragili% Haeckel, which was obtaijied at the “Ciial- 
lenger” IStation 105, differs widely in having tubes all ovei* the 
surface. 

COLLOSPHiEKA (SLORULARIS, llim'Jcd. 

Colloatphctira glohularis^ Hac*ckel, The Radiolaria, Chalk K(*p., 
Zool„ xviii., 1887, p. 94. 

One specimen of this widely-distributed species. 

C0LLO8PH.ERA IIUXLEYI, J. Midler. 

CoUonphm'a huxleyi (J. Muller), Haeckel, Hie Radiolarion, Eine 
Monographic, 1862, p. 534, pi. xxxiv., figs. 1-11 ; The Radio¬ 
laria, Chalk Rep., Zook, xviii., 1887, p. 96. 

Several specimens. 

COLLOSPIliEJIA UNIPUJUS, sp. UOV. 

(Plate liii., fig. 7). 

The tests in this species are nearly regular, thin-walled spheres, 
perforated by rounded apertures, alx)ut ten in tin', half meridian, 
the intervals, for the most part broader than the apertures. 
There is usually only one larger well-defined circular aperture 
with a rai.sed margin ; sometimes there are two of these larger 
apertures. They obviously correspond to the tubes of Siphono- 
spharaj but are much less prominent. The tests are 0*06 mm. in 
diameter; the small apertures about 0*05 mm., intervals about 
0*01 mm.; the larger apertures 0*01. 

In the presence of the single larger aperture this species 
resembles C, pyydformis^ Haeckel, but diifei*s widely from it in 
the shape and size of the test and the dimensions of the aper- 
tui*es. 



THE RESULTS of DEEP-SEA INVESTIUATION in thk 
TASMAN SEA. 

3. -Mollusca fkom Eioiiry Fathoms off Naukabeen. 

By C. Hedlby, Conehologist. 

(Plat-es liv.-lvi.) 

The fourth colhiction from the continental shelf of this coast 
J have been privileged to examine was discussed in the last 
issue of this serial. TJie fifth forms the subject of the present 
article. It was obtained under the circumstances above related, 
on 7 th Jurn^, 1906, in a single haul of the bucket dredge in 
eighty fathoms, twenty-two miles east of Narrabeen, New St)uth 
Wales. 

Pi'obably the alluvial of the Hawkesbury River is luo-t? spread 
by the prevailing current, for at tliis point the continental shelf 
extends in an unusually broad tcuTaco. A depth of two hundred 
and fifty fathoms is attained at the same distance east of Botany 
Heads, wliih* six hundred fathoms are reached south of Ulladulla 
at no gr('ater distance off tbe land. 

According b) the “ Challenger ” observations, long continued 
west winds push the great warm current beyond this station, but 
usually its stream sweeps over the position. A ricli fauna in¬ 
habits this spot. In all T have separab^d two luindred and forty 
species of shells, a total far greater than was imlised by the best 
haul of the voyage of the ‘‘ Challenger.*^ This result is partly due to 
the productive nature of the ground, and partly to the efficiency 
of the bucket dredge as a collecting tool. 

Assuming that we have here the entire molluscan fauna of 
three square feet of the sea floor, it is interesting to speculate 
what proportion of a fauna extendiiig over thousands of square 
miles of continental shelf, subsists on three square feet. If we 
counted the plants of three square fmt on a river bank, what pro¬ 
portion would they represent of the total flora of the valley 1 I 
am inclined to suppose that the cases are not parallel, that a 
square foot of the sea floor contains a larger proportion of the 
fauna of a square mile than happens on land. This is supported 
by the continuity of fossil zones elaborated by modem palaeon- 
iologists, and is deducible from the uniformity of conditions in 
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dwp water. 1 am struck hy theivijetition in tlu* “ Miner’s’^ haul 
of most sj^ecies token off Wollongong, fifty miles south : and off 
Cape Byron, three liundred and sixty miles north. But if the 
series bt^fore me represents a tenth or even a (piartc'r of all the 
mollufeca of the continental shelf, then Ave are grasping a fauna as 
rich or richer than any known. 

Of this collection many apparently new are too imperfect for 
dc^scription. Others are suitable fur publicration but time lias not 
allowed the preparation of drawings and descrijitions. As species 
observed in previous dredgings are here first introduced, so I shall 
hope for a future opportunity to publish those now put asuhs 

Five years ago a collection made anywhere from our continentol 
shelf would have presented quite thirty per cent, of new species. 
This might fairly be ranked as a new fauna. As collections are 
described, the proportion of novelties in any particular haul will 
decrease. When reduced to thi‘ee or four per cent, we might 
claim to have a fair knowledge of that fauna. A high proportion, 
about sixteen per cent., appears in the present colh'ction, conse¬ 
quently much work is to be performed before we gain a tolerable 
acquaintance with the mollusca from 20-100 fathoms oft' Sydney. 

In the first of the.se reports* I drew attention to the appearance 
in a recent state, of several species previously known as Tertiary 
fo8.sils. I now add to these Trivia avellanoidesy McCoy. Dr. 
J, C. Yerco, who is publishing details, informs me that the differ¬ 
ence between my Aside hilix (now removed to Basilissa) and 
Tate’s Seyuenzia radialis are hardly more than varietal. When 
a good knowledge of both recent and fossil Australian shells is 
combined in one brain, the list of .survivors Avill probably be en¬ 
larged. The types of the now^ species are to be preserved in the 
Australian Museum. 

Dr. J. C. Yei'co is now describing shells from the continental 
shelf of South Australia and finds there a number of the species 
here recorded. I have benefited by comparison and interchange 
of specimens and it is ho})ed that duplication of work has been 
avoided. 

My thanks an; due to Mr. G. M. Goldfinch, a volunteer assis¬ 
tant, who undertook the sorting and separation of the collection. 
Without his help I should have been unable^to present this re¬ 
port at so early a date. 


Hedloy—Mem. Auetr. iv., 5,1902, p. 287, 
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The hjllowin^' are tli<^ shells identified. 

Actma Watson. 

„ rosf^ff^ Hedley. 

Adficitarcn mfnivnuay Hedley. 

Admete atricta^ Hedley. 

Aoiphlthalninus )ty'ramidtUu8. Hedley. 

A mus i i (m thatiilU, He< 1 l(*y. 

Area rrticalata^ Ginelin. 

Arehifecfintlca afkinsaitl^ 8mith. 

„ rr.e'Vfii, Hanhy. 

Anpella amlata^ Ht^dley. 

Atf(fatif faxca^ Eydoux and 8ouleyot. 

,, iucUwita,^ E. ti: 8. 

,, rosra^ E. A 8. 

Aft/s jjrausn, Hislley. » 

Baailisxn radadia^ Tate. 

Bidhyttmir perver^ideux^ Hedley. 

Hafhiffoma (Ujaata^ Hedley and Petterd. 
Bnlla uaunmaoda^ 8iiiit]i. 

Vadfdvs xpreffis^ Tat(5 and May. 

(Jaucdlaria xerdnna, Hedley and Petterd, 
Cnpafan devotnxy Hedley. 

Vardifdla Smith. 

Cardiam pidrhelhnn^ Gray. 

Cavolma in/fe.m, Tjeseur. 

,, Jongirostris v. amjulata, Souleyet. 

,, ,, V. xtrangnlata, Hedley. 

,, (piadrvientala, Leseur. 

,, tridentata^ Forskal. 

,, trispinosa^ Leseur. 

dhione dr.xpecfa^ Hedley. 

Chlamys hedley Dautzenberg. 

Cirxonella tvddit, Ten. Woods. 

Cithna angulata^ Hedley. 

Clio (icir.ida, Kang. 

„ pyramidatai Linne. 

„ ml) iday Quoy and Gaiin. 

,, inrgulay Rang. 

Coccidind edvreitay Hedley. 

Colnmharium pagodoides, Watson. 
Columbella angasiy Brazier. 

„ pl.o.vny Hedley. 

CoralHophila ludikemiay Dunker. 
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CoHaritiH ttemlradiatfot, Tate. 

„ infreus, Hedloy. 

(JrastiatellifeH discun, Hedloy. 

„ 8ecitrif(nn)iP, Medley. 

CroHnea carinata^ Hedlt»y. 

,, couchma^ Angas, 

„ naf.icoidesy Hedley. 
ih'ijittopora hrazieri^ Crane. 

Vuna ddta, 'j'ate and May. 

,, cuiiceutrica^ Hedlfy. 

,, particular Hedloy. 
iUixjndarla brazicrir Angas. 

„ lateaulcatar Ten. Woods. 

('avif'riaa at!amaeUar Rang. 

('ycfostrtamt iusrripfnmj Tate. 

„ jahastouir Boddoine. 

(\fjllcbaa arfff‘lii.% Quoy and Gaiinard. 

,, jtratniuida.r Hedloy. 

Cymatiam ka)H]>yhtmy Wjitson. 

('yri/fa daUiy Hedle}\ 

Darrydiani /abater Hedley. 

Daphnella crebrijdicatar Reeve, 

„ veHtalisr Hedley. 

„ 8cu1ptia}\ Ten. Woods. 

,, faHiuaaicar Ten. Woods. 

Denialiaai erectmUr Sowerby. 

„ lubncatam, Sowerby. 

Dimya coin'uyatar Hedley. 

Drlllia dilectay Hedley. 

„ hasa eltir Hedley. 

„ inaltlliratar Sinitb. 

„ neuiar Hedley. 

„ peiifayoualviy Verco. 

,, frlcarluatar Ten. Woods. 

Kmanfinvln snpei'ba, Hedley and PetU^rd. 
Dpi(jrati ischnasr Tate. 

DucJielus 8ca.brin8culusr Angas. 

Enlima fricatar Hedley. 

Euthrin fahiddr Hedley. 

FiiRcitrait typicnsr Hedley. 

(lafrarlum a'nymlr Smith. 

UemithyriH colnmnsr Hedley. 

Ifydatina ta^mauicay Beddome. 
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Leda miliacea, Hedley. 

Lima hoHsif Ten. Woods. 

„ hullatay Bora. 

Limachta iafiatay D’Orbi^riy./ 

Limm m-arrayiy Snutli. 

Jjinfopsis hrazif^ri^ An^a.s. 

„ tmisituiy Ten. VV'oods. 

LippiKff^t* torcularis^ Ten. Woods. 

Liftfia vomjiacfHy Petterd. 

„ 7)ii'ininay Ten. Woo(is. 

„ fanmatnray Ten. VV^)ods vai*. mifarisy Hedley. 
Ly<nisiplla. quadraUiy Hedky, 

Mauyelia emiita, Hedley. 

,, yrajnffottis}<lm((, Ten. Woods. 

,, Jufuriny Hedley. 
j, Hpli'd, Hedky. 

Manfin.f'lht <dlj)(n'tiy Ten. W<M>ds. 

,, ltrtr:i(n'l, Sinitli. 

,, ht rUfiifa, Brazier. 

yy malflp/lntfffy Tat<‘ a,iid May. 

„ ochramiy An^as. 

,, si)Hso)n, Tate and May. 

,, sfutilsiansy Ten. Woods, 

,, sfllhiy Hedley. 

,, Mf)'(()t(j(‘iy ^Vngas. 

,, trhaniy Prittdiard and Gatliff. 

MatlilUla fhcitrata, Hedley. 

Mifra findariJorntWy Ten. Woods. 

„ An^as. 

,, fiismduint, Ten. Woods. 

Mitromorpha e/Ae, Petterd. 

Mitciiold, (mstraiiH^ Gra)’. 

,, linpd^ Hedley. 

Modiohtria nph'ialida^ ])unker. 

Monilea nratay Hedky. 

,, j)hd ippe hh I a, \V atsoi i. 

MnvrM'. acatithapif^vdSy Tiiirnairk. 

.\fyadora albiddy Ten. M'oods. 

Kasi*a jacksoniaitay Qnoy and Gainiard. 

K^tcnla ohlupuiy .Lainarek. 

Odonfomia simplexy Angas. 

Omalaxis mpridionalisy Hedley. 

Oxyyyrtts kemitdirtiUy Lesson. 
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J*hilohrya inoniafa, Hedley. 

,, jif'ctinata, Hedley. 

„ tatn, Hedley. 

Philim^ Hediey. 

„ trapezina^ Hedley. 

yUmroUmiilla fastasa^ Hedley. 

„ vipvatica^ Hedley. 

l^nlinicps beddimtuiy Johnston. 

„ snhcostata^ Ten. Woods. 

„ umhilicaia^ Quoy and Gaim. var. 

Poroleda euaicula, Angas. 

Poromya Smith. 

Pvonucnla decoima, Hedle^y. 

„ mitttUdf Ten. VVoods. 

PuucfurelJa d^iism, Hedley. 

PimMi bicolory Petterd. 

„ filociuciOy Hetlley and Pc'tterd. 

„ infeyellay Hedley. 

„ norariensU^ Fiauenh^ld. 

,, olwacmy Du nicer. 

Himd'tia rhyauUday Angas. 

Rochfortia ncnminatay Smith. 

„ anijcMiy Smith. 

„ lacfedy Hedley. 

Sarepta oholel/ay Tate. 

Scala distinctay Smith. 

„ jukmmKiy Forbes. 

„ Icmfolidffiy Murdoch and Suter. 

„ trandnciday Gatliff. 

Schismopc atfciunoiny Ten. ^^'oods. 

SriHMW'dla audralifty Hedley. 

Sudus hadiuHy Ten. Woods. 

iStiva Jhruginea, Hedley. 

* 

Tdlina Uiiiiilirdtay Sowerby. 

Tcrebratufhia rnduldy Hedley. 

Thraciopsis arcnomy Hedley. 

Trujonia ma^yariUicmy Lamarck. 

7Vma avellanoidPHy McCoy. 

Trophon goldstciniy Ten. Woods. 

„ laminatusy Petterd. 

„ smiplexy Hedley. 

„ sthnuleusy Hedley. 

Turritella o/ndenta-y Hedley. 

„ smithianay Donald. 
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TnrvMla xojjldfr^ Brazier. 

„ stfhstjfffimosa, Dunker. 

Typhin syri/fyiauns, Hediey. 

,, ph iI ippe }t sitt, W atsoii. 

Venoriciirdia cavafim, Hediey. 

„ ddf^cta^ Smith. 

VfrfHicnfaria itodosd^ Hediey. 

„ waiti^i, Hediey. 

Vttrlirordift rdf/osa, Hediey. 

„ auf^tr<tlip}{sis^ Smith. 
nadnlatiiy Lamarck, var. 

Xi^tKtphnrn iiftfdy Harris. 

Co(^(5ULINA (^OFlunTA, up, itoV. 

(Plate liv., ti^s. 1, 2). 

SJi(‘ll small, thin, almost symmetrical, slightly elevated, very 
narrow. Colour wliiti'. Apex prominent, smooth, in rolled, two- 
N\horled, situated a little behind the centre of the shell. 
Anterior and posteidor slope about etpial. Sculpture, slight concen¬ 
tric {^o’owth lines. Edge of aperture sharp, snuM^th ; sides straight; 
CTidsrounded. Lengtli, I*6; breadth, 1*3; height, l loinm. 

The present collectiofi contained a single specimen, another was 
dredged by Mr. VV. F. Petterd and myself in 300 fathoms twcuity- 
scven-and-a-half miles (‘ast of Sydney. 

PUNOTURKLLA DEM18SA, Ihxlhy. 

(Plate liv., figs. 3, 4, 5). 

Pnacturdla demiHxtty Hediey, Rec. Austr. Mus., v., 2, 1904, 
p. 93, f. 19. 

This sp(?cies was originally described from Foveaux Strait, New 
Z(3aland. Its range is now extended to Australia. The example 
dredged by the Miner” is larger than the type, being 1*5 hi 
height, 2*5 in length, and 0*9 mm. in breadth. The surface is 
clothed with a rather caducous ochraceous epidermis disposed in 
oblong grains. When stripped of the epidermis the white surface 
of the shell shows no trace of these grains, and would readily yiass 
for a different species. Towards the margin some specimens have 
broad shallow radial undulations. A specimen from of! Port 
Stephens is in this Museum ; the “ Thetis ” took it in 63-75 
fathoms off Port Kembla, and I have dredged it in 20 fathoms in 
Wreck Bay, N. S. Wales. 
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SCALA LKVIFOLIATA, Mwiloch SutrV. 

Scald lein/oliakii Murdoch and Sutor, Trans. N. Zoal. Inst., 
xxxviii., 1906, p. 296, pi. xxv., f. 35, 36. 

A single shell from the “ Miner’s ” liaul, compared with a co¬ 
type of the New Zealand species, lias the peripheral carina less 
pronounced, and carries above it an additional carina, which gives 
the Australian shell a more rounded whorl. It is however, identi¬ 
cal in other respects. This entry is an addition to the Australian 
fauna. 


S(^ALA TRANSLUCfOA, Gafllfr'. 

Scald traasluclda^ Oatliff, Proe. Hoy. Hoe. Vic^t., (n.s.), xix., 
1906, p. 2, pi. i., f. 3, 4. 

An imperfect sliell from off Narral)een agre(*s with Victorian 
examples kindly sent me for the purpose of comparison by Mr. J. 
H. (latliff. 


Eulima fricata, 82*. now 
(Plat(‘ Iv., fig. 14). 

8hell sub-cylindrical, scarcely tapering, ))lunt at either end. 
Wliorls six, first dome-Hha[>ed. Colour: apical whorls white opatpie, 
lower semitransparent, permitting the axis to be cleaidy seen 
through the wall. Suture, above scarcely distinguishable, below 
linear. Aperture regularly pyriform, a slight callus on the colu¬ 
mella. Length, 4*25; breadth, 1*15 mm. 

Two specinums occurred. This is closely allied to E. paxillns^ 
Hedley’^ from which it differs by being neai’ly twice as large and 
by having a longer nai iower a])ertur<‘. 

ChoSSKA NATieOIDKS, 8}!. V.oW 

(Plate liv., fig.s. 6, 7). 

8hell small, turbinate, solid. Whorls, four rounded. Colour 
cream. Sculpture none, sui*face .smooth and polished. Umbilicus 
dec^p and nan-ow, its margin a faint basal funicle. Apertui*e 
entire circular, double-edged, on its right lower margin the low 
ai’ched butt-end of the basal funicle, then a broad thick callus 
tongue, probably marking the termination of a second inner 
fiunicle, and reaching half-way across the umbilicus ; lastly a simi¬ 
lar but smaller callus pad laid upon the preceding whorl. Height, 
2‘3r); major diain., 3*0 ; minor diam., 2*15 mm. 


^ IIiHlley—Kec. Austr. Mus., v., 2, 1904, ]>. 96, f. 24. 
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A few specimens. 

Most of the genus {ii(‘ cancellate; tlie j)resent with (’. rarinafay 
Hedley^ and C. ijlahcU<iy Murdoch^, arc smooth. The latter is rc* 
markable for a double basal funicle. In C. iiatiroidrH a second 
funiele appears to exist also, but the inner is swallowed by the 
umbilicus and its presence is only indicated by the callus on the 
aperture. The outc^r funicle is unusually faint, the basal aspect 
of a young shell (PI. liv., fig. 7) exhibits the best developed funicle 
before me. 


CiTHNA AN(;ULATA, iun\ 

(Plate Iv., fig. 16). 

Shell small conical, thin polished perforate. Colour: sonu» in¬ 
dividuals milk white, others hyaline with a yellow apex. Whorls 
fiNe, compactl}' coiled, with rather fiat sides, parted by deeply 
impressed sutures. Protoconch not particularly distinguished. 
Sculpture : a sharp elevated cord aec(*ntuates the peiipheral keel, 
ubo^ e it and on the spirt; occur a few faint irregular radial ribs. 
Aperturt* pyriform, anttuiorly sub-channelled, outer lip product‘d 
mt'dially, thin at the edge, but fortifit*d remotely by a slight ex- 
t(‘rnal rib varix. Columella long and nearly straight, its rt^fiec- 
tion i*(;aching partly over the umbilicus. Bas(‘ rounded. 
lJnd)ilicus variable, best shown in adults, a nari*ow furrow cir 
cumscriljed by a ridge which runs to the anterior extremity of the 
shell. Ltmgth, 2*9 ; breadth, 1*85 mm. 

The genus CUhiKtj being Atlamsian, was confusedly fiamed as 
Dr. Watson^ has indicated. T have not had the aih antage of 
examining authentic sp(*cimens, but have based my reference of 
our species to (JilJnui on a beautiful figure i)y Daut/.enberg.“ 

,The abo\e described is one of the commonest shells on the con¬ 
tinental shelf. Besides the present station it is represtuited in the 
Museum from off Port Htephens (Prof, fiaswell, 1880); 41-00 
fath. off Cape Three Points (Thetis); 54-59 fath. <^>ff Wata M<»oli 
(Thetis) ; 63-75 fatli. off* Port Kenibla (Thetis), and 100 fath. off 
Wollongong (Halligan and H(Hlley). No i'ithua have pre¬ 
viously Iwn noticed in Australia. 


^ Hecllry Morn. Auatr. Mu»., iv., (5, [>. IHn, f. 71. 

* Munloc'li—^TmnH. Tnut., xxxvii., 1905., )>. 225, ])!. viii., I*. Ifi, 17. 
® Wutson- Clijill. Ro])., Zool., xv., 1886,]). 519. 

® Daiitzenberg—^Rosiilt. Camp. Monaco, Fiis. i., 1889, pi. ii, f. 8. 
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Turritella opulenta, i<p. nov, 

(Plate liv., fig. 9). 

Bhell small, glossy, tall and slender. Whorls ten, two of which 
form the protoconch. Colour, irregular pale brown marbling on a 
milk white ground. Sculpture: the upper whorls are strongly 
bicarinate by two projecting spirals which evenly divide the 
height of the whorl into quarters. On the lower whorls these 
keels are less conspicuous. About the eighth whorl a spiral 
thread is intercalated above, between and below the keels; those 
increase witli th(? whoi’ls, but fail to attain the size of the major 
H])irals. Fine close-set radial riblets traverse every adult whorl, 
alK)ve they form a coarse lattice with the carirue ; on the older 
whorls they merely raise small beads on the keels and inter¬ 
mediate threads ; on reaching the base they cease abruptly. Base 
bounded by a strong smooth spiral, within which are concentric- 
all}^ arranged four faintly raised sjurals. Along the suture a 
crack or fissure is interposed between the basal rib of th(^ upper 
whorl and tlie beaded thread which forms the summit of the suc¬ 
ceeding whorl. Protoconch smooth, gU)l)ose. Aperture ovate, 
angled above, effuses below, lip sharp, columella straight, slightly 
thickened. Length, 6 ; breadth, 2 mm. 

This species appears to be common and generally distributed 
upon our continental shelf. Besides tlu^ present station it has 
occured in 41-50 fathoms off Cape Three Points (type); in 250 and 
3O0 fathoms oft‘ Sydney ; in 50-52 fathoms off Botany Heads ; in 
55-56 fathoms off Wollongong, and in 63-75 fathoms off Port 
Kembla. 

The sculpture is subject to considerable variation; in some 
examples the spiral sculpture is less, and the radial more promi¬ 
nent than in the individual figured. 

Its nearest ally would seem to be TutTitelfa pami, Angas,*^ to 
which in size and shape it nearly approximates, but from which 
its radial sculpture and sub-channeled anterior aperture effectually 
divides it. 


Vkrmiculakia nodosa, nov, 

(Plate liv., fig, 8), 

Bhell small, very solid. Colour gray (? faded). Whorls three, 
rapidly increasing, coiled adherent to a foreign body, except a 
third of the last whorl, which is free and semi-erect. Sculpture : 
thick out-standing radial riba, about twenty on the last whorl, 


’ Ajigan -Proc. Zool, Soc., 1877, p. 174., pi. xxvi., f. 17. 




MOLLUSrA PUOM KKJHTY PATIIOMci — HKDLKY. 


293 


which broaden to the periphery, narrow to the suture, and are 
parted by deeply excavate interstices of corresponding breadth. 
Aperture circular, its lip constituted by the tiiial rib. Major 
diam., 2*25 ; minor diam., 1-65 mm. 

Among described species the Californian T. anf^lJinUy Morch, 
alone resembles this. Judging from tlie figure"' the American 
species has finer closer ribs. 

Tkivia avpllanoides, sp. 

(Plate Iv., figs. 17, 18). 

( yprtm M‘Coy, Ann. Mag. Nat. Hist. (3), xx., 1867, 

p. 436. A/., Prod. Pal. Viet., dec. hi., 1876, p. 36, pis. xxviii., 
xxix., f. 3. a-c. 

Ty'ivia iwelJanoidett, Harris, Cat. Tert. Moll. Brit. Mus., i., 1897, 

p. 213. 

Two specimens, one perfect, the other broken, are the first of 
this .species I’eported as niccuit. The perfect specinuui, of which I 
offer a figuns is 4*5 mm. in length, has thirty-seven thread-like^ 
riblets wliich are interrupted by a smooth, not excavate, dor.sal 
space. Its colour is white, the smooth dorsal area more opaque 
than the rc.st. 

All authors who have dealt with the species comment on its 
extreme variability. The recent example, though not typical, 
certainly intergrades with a small delicately sculptured form of 
the fossil. Mr. E. Etheridge, who kindly checked my comparison 
of the “ Miner shell with a series of Victorian fossils concurred 
in this determination. 

The .species is embraced in a group distinguished by a thin 
shell, wide aperture, and a narrow outer lip, for whicli Jousseaume 
has proposed® the name I'rivMd, Its members are distributed in 
South Africa, Southern Australia and New Zealand. 

Tuopiion stimuleus, ap, nov, 

(Plate Iv., fig. 19). 

Shell minute, thin, prickly, ovately-fusiform, angled at the 
shoulder. Whorls five, two of which compose the glos.sy conical 
protoconch. Colour white. Sculpture: tliin close laminate 
varices, about twelve to a whorl, ascend the spire obliquely, pro 
duc^ on the shoulder in a claw projecting t<i the suture, crumpled 


® Tryon—Man. Concli.. viii., pi. 49, f. 34. 

® Jousseaume—Bull. Soc. Zool. Fr,, ix., 1884, p. 99. 
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into folds by a ridge on tlie shoulder and two lesser ones below 
the periphery, the shoulder folds rise in hollow thorns. On the 
base the vaiices cease. Aperture round, the outer lip projecting 
in a broad squaniose varix, the inner expanding over the axis. 
Canal short, broad and open. Lengtli, 3 5; breadth, 2*1 min. 

As our investigations are pushed into colder water it may be 
expected that so characteristic an Antarctic group as Trophon 
will appear in force. Among Australian sj>ecies, the present 
diminutive form is most like T. lamhiatua, Petterd,^** than which 
it is sliorter, comparatively broader, witli more prominent and 
wider spaced varices. Tn all stages a j)lain distinction is furnished 
by the protoconch, which in himinatm^ is abruptly truncate, in 
fitimuhiuH conical. 


As PELLA UNDATA, Hjh HOV. 

(Plate Iv., fig. 15). 

Hhell small, solid, ovate. Whorls six, of wliich two form tlie 
protoconch. Colour : cream, with a pale purple-brown, narrow 
peripheral zone, which re-appears within the aperture. Sculpture : 
each whorl has eight or nine discontinuous rib-varices, which be¬ 
gin with a minute, forwardly-directed liook under the suture, 
swell more steeply before than behind, their interstices, broad 
wave-troughs, describe a sigmoid flexure across the whorls, fade 
across the base and terminate as scales upon the snout; the gene¬ 
ral surface is smooth. Protoconch turbinate, glassy. Aperture 
sub-rhomboidal, pinched above, exteriorly with a well devtiloped 
varix, lined with a narrow, projecting lip. Columella bent; inner 
lip well-developed, rising over a short axial groove. Anterior 
canal vtuy sliort and broad. Length, 6*5 mm.; breadth, 3 mm. 

A few specimens, mostly broken. 

The genus Aspelhi was introduced by Morcld^ for Manella 
amypHy Laink., a si)ecies which in Eastern Australia ranges from 
Torres Sti*ait to Sydney. Dr. W. H. DalP*** revised the genus, 
and transferred it to the Muricidae, near Trophon, The absence 
<jf the bilateral varices gives the novelty an aspect strange to tluj 
genus, but the difference is one of degree rather than of kind. Tn 
this respect uUpdla seuej-'y DalP® appears to connect these species. 


^0 Pett-erd -Journ of Concli., iv., 1884, p, 136. 

Moivli Malak. Blati., xxiv., 1877, p. 24. 

11 T)alJ —Bull. Mufi. Comp. Zool, xviii., 1889., pp. 206-10. 
i'* Dali Tnui«». Wagner Free In»fc, Sci., iii., 1903, pi. lx., f. 14. 
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MaROINELLA ALLPOIITI, T^ n. Wooih. 

Margindla allporti^ Ten. Woods, Proe. Hoy. 8oe. Tasm., 1875 
‘(1876), p. 2S. 

Fiu tlier study of tlie form I distinguished as Manjiitrlla keyn- 
lias convinced m(‘ tliat it is not separable^ from the Tas¬ 
manian species, wliosi^ name must therefore supersede it. 

AdMKTE STRICTA, ,y>, nui\ 

(Plate liv., fig. 10). 

Hliell minute, thin, ovately fusiform, deeply consti‘ict(‘d at the 
sutures. Whorls five, rather tumid medially, Hatteneil above 
conti‘act(‘d at the base ; first whorl dome shaped. Sculpture : 
above radials predominate, below spirals prevail. The radialsare 
prominent undulating ribs, numbering nine on the antej^Kuiulti¬ 
mate' whorl ; they gradually diminish in size as giowth proceeds, 
and vanish on the base. The spirals amount to thirteen on the 
last whorl, and seven on the penultimate ; they consist of sharp 
elevated cords, over-riding the radial ribs and parted by flat intei*- 
stices of twi(;e their width ; the interstices are hnely, transvcu'sely 
grooved, Aperturti nan-owly reniforni, i*ounded abo^ e and lielow 
outer lip sharp, colur''ella ending in a single broad fold, whence a 
callus layer proceeds which overlies a narrow shallow, umbilical 
groove. Length, 4 *5 ; breadth, 1*76 mm. 

A single specimen (the type) from the present station, another 
imperfect example from 100 fathoms, sixteen miles east of AVol- 
longong. 

The genus Athufift* is now first announced from Australian 
waters. The species is unlike any recent shell, but judging from 
Prof. Tate/s figures^'^ it resembles the Tertiary Cavcrllnrin micra 
and C. tnrricuhitiu 

Pleuhotomella fastosa, up, yKn\ 

(Plate Iv., fig^ 21). 

Shell small, rather solid, slender, fusiform. Whorls eight-and- 
a-half, of which six form the protoconch. Colour : adult whorls 
straw yellow, protoconch cinnamon brown. Sculpture : running 
below the suture the adult whorls have a spiral thread which 
ascends into the protoconch for two whorls; this is followed by a 
broad concave fascicle, margined in turn by a sharp projecting 


Hedley— Mem. Au^r. Miip., iv., 6,190.3, ]>. 305, f. HH, 

Tate Tranp. Roy. Soc. S. Austr., xi., 1889, p. 358, pi. x., f. H, 14. 
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keel whicli determines an angle in the contour of the shell. Half 
way between the major keel and the suture runs a smaller keel. 
On the last whorl there are about fourteen spirals, gradually 
diminishing anteriorly, below the major keel. The fascicle is 
ornamentotl by spaced, delicate, concave riblets. Fine arcuate 
growth lines appear in the interstices tlie spiral keels. In the 
protoconch, the first whorl and a half ai'e small, rounded, and 
spirally stiiate; the rest protrude medially, and are crossed by fine 
sharp radial riblets, which on the last \viiorl number twenty-two. 
Their interstices are latticed by spiral threads. 

One example of which the aperture is defective. Length, 5 mm.; 
breadth, l’9mm. 

The figures of MatujUUi eomatotro2n»i I>all,^‘" present consider¬ 
able analogy to our species, but af)pear to be narrower, with fewer 
bolder spirals. 

If the characters be analysed for generic disposal in tlie per¬ 
plexing maze of the Pleurotomidte, the most prominent features 
resolve in the elaborately sculptured protoconch, and the broad 
sub-sutural fascicle, indicative of a ileep sinus. These features 
are repeated, though associated with difi'erent form and sculpture, 
by my Plmrokmia ve^miticaX* 

VerrilFs Plmrotmnelliiy^'" while nut (exactly conforming to the 
requirement appeal's to come nearest, and is therefore here 
employed. 

Mangelia lutahia, ?for. 

(Plate liv., figs. 11, 12). 

Shell small, solid, cylindrical, abniptly truncate above. Whorls 
five, three forming the protoconch, sloping on the shoulder, per¬ 
pendicular at the side, and concave at the base. Colour grey 
(? bleached). Sculpture : deep narrow pits are formed by the in¬ 
tersection of radial and spiral sculpture; radials strong, prominent, 
perpendicular, continuous ribs, about a dozen to a whorh knotted 
at the crossing of the spirals, which number four on the upper and 
twelve on the lower wliorl, the spiral defining the basal angle 
larger and more prominent. Protoconch : first whorl wound 
oblique to the axis of the main shell, the second overhanging the 
thiid, appearing as if the apex was wrapped in a turban. Aper- 


Fischer and Dautxeiiberg— Mem. Soc. Zool. Fr., ix., 1896, p. 419, pi. 
xvii., f. 15. 

Hedky—Mem. Aiietr. Mus., iv., 6,1906, p. 884, f. 97. 

VeiTill---Am. Journ. S<.u. (3), v. 1872, p. 15; Cossmann—Eseais do 
Paleoonchologie eoinparce, ii„ 1896, p. 138. 
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ture long, narrow, fortified by a heavy varix, in the anterior angle 
of which is excavated a deep sinus. Columella nearly straight, 
overlaid by a slight callus. Anterior canal very short and wide. 
Length, 3*0; breadth, 1*15 mm. 

One specimen. 

This species appears nearest related to J/. canceJhUay Beddome,^*' 
from which, judging by the figure,*^'* it differs by having a whorl 
less and by the cancellate sculpture continuing below the more 
acute basal angle. Tn DvlUia Verco, weaker and 

more numerous radiala enclose nearly square pits, but in M, 
lutrarla they are much longer tlian broad. 

Maxgilia spica, sjt>. nov 
(Plate Iv., fig. 20) 

Shell small, slender, conical, base excavate. Whorls six-and- 
a-half, including a protoconch of two whorls and a half. Colour ; 
protoconch cinnamon, adult whorls white ribbing on a buff back- 
g 4 )und. Sculpture: eight promineiit undulating radial ribs 
descend tlie spire oblicpiely, and terminate abrui>tly at the peri- 
pheiy of the last whorl. They ar(‘ ovTU'-ridden by fiYe strong 
spiral cords, the peripheral the largest, and maiking an obscurer 
angle on each whoil. Between the cords, and broader than them, 
are d(^ep, radially-striated inteistices. On the base ai*e about six 
widely-spaced spiral cords. Ap(*i*ture narrow, posterior sinus in¬ 
distinct, canal short, broad, open. Length, ’4-1 ; breadth, 
1 *25 mm. 

Two specimens from oft Narrabeen; another from 100 fathoms, 
sixteen miles east of Wollongong. 

Drillia haswelli, nor. 

(Plate Iv,, fig, 22). 

Shell small, fusiform, blunt at eacli end, ratheu* thin, scarcely 
opaque. Whorls five and a lialf, the first two constituting a 
glassy dome-shaped protoconch, the rest rather inflated, constricted 
at the sutures, excavate at tlie base. Colour chalk white, rather 
glossy when fresh. Sculpture ; fine spiral threads, one more pro¬ 
minent than the rest defines a slight angle on the shoulder. On 
the last whorl thei’e are al>out four alx)ve and twenty below the 
angle. The spirals are crossed by arcuate growth lines. Aper- 


Biddoinc- Pmc, Hoy. Soc. Tas., 1882 (1883), p. 1G7. 

^ Tate and May -Proi*. Linn. Soc. N. S. Wales., xxvi., 1901, pi. xxiv,, f, 27, 
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ture slightly ascending, narrow above, rounded within a deep 
notch, fortified without by a heavy varix ; a thin callus is spread 
on the inner lip. Canal short and broad. Length, 5*5 ; breadth, 
1 mm. 

This species is related to D, tricarinata, Terr. Woods, from 
which it is i*eadily separable by smaller size, broiwler form, and 
more delicate sculpture. D, htswdli is represented by numerous 
specimens in the “Miner” haul, and seems to be generally dis¬ 
tributed on our continental slielf. The “Thetis” took it in 
41-50 fathoms off Cape Tliree Points, and J have dredged it in 
100 fathoms off Wollongong and 300 fathoms off Sydney. 

DrILLIA PENTAOONALIS, Vf'.rco, vai\ 

DrilUa pmtaqoualis, Verco. Trans, Roy. Soc. S. xVustr., xx., 1896, 
p. *222, pi. vii., f. 2, 2 a. 

This is a new record for Eastern Austi*alia. Observing that the 
“ Miner ” shells differ from the original description by liaving 
seven ribs instead of five, and by being of laiger size, I submitted 
them U) the author of the species. J)r. Verco kindly replied : — 
22 8ept, 1906. “Your DrUlia h I tliink my I), peitfayondh’a. 
Yours is simunvhat larger, and its angles do not run continuously 
from end to end of the shell as in my type, but T feel sure it is only 
a variant.” 


Mitromorpiia alba, VHterd , sp , 

(JolmnheUa alhnj' Pettenl, Journ. of Conch, ii., 1879, p. 104. 
Mitvomorpha alba^ Tate and May, Proc. Linn. Soc. N. S. 
Wales, xxvi., 1901, p. 455. Jf./Ihtderdf Pritchard and 
Gatliff, Proc. Roy, Soc Viet,, xii., 1899, p. 104, pi. vii., f. 
6 ; Id. op. ci(., xviii., 1905, p. 51, 

A single specimen which agrees exactly with Victorian ex¬ 
amples. 


Daphnella sculptiou, Woodn, i*p. 

(Jhifhnrdla ticidpfior, Ten. Woods, Proc. boy. Soc. Tas., 1878 
(1879), p, 38. Id., Tryoii, Man. Conch., vi., 1884, pi. xxxii., 
f. 27. Id., Tate and May, Proc. Linn. Soc. N. S. Wales, 
xxvi., 1901, pp. 371, 446. Drillia lf><frandi,'^edAo\i\Q, Proc. 
Roy. Soc. Tas. 1882 (1883), p. 167. Id., Pritchard and 
Gatliff, Proc. Roy. Soc. Viet, xii., 1900, p. 178. Id., 
Hedley, Proc. Linn. Soc. N. S. Wales., xxxv., 1900, p. 509, 
pi. XXV., f. 1, 2, 3, Daphndla hitm^qnnta, Sowerby, Proc. 
Mai. Soc., ii, 1896, p. 27, pi, hi, f. 9. 
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This species is already known from Tasmania, 8outh Australia 
and Victoria. Two individuals in the present haul extend the 
known ranjjje to this State. 


Cavolinia i.on(;ihostius, Lesmur, var. sTUAN(iULATA, var nov, 
(Plate liv., fig. 13). 

This differs from the typical form by sudden lateral contraction 
<jf the rostrum, which-distally expands in a spout. In the tyiiical 
form the rostrum is produced more gradually from the anterior 
dorsal margin than in the variety. In var. straiujulata the pos¬ 
terior lateral angh^s are l(‘ss developed. Nearest stands the var. 

Souleyet,^^ which has the j*ostrum not spread distally, 
and contracted from back to front insteatl of from side to side, it 
also agrees in the diminutive posterior angles. Boas states'*-* that 
he has ti’aced anynlafa through a seiies of transitions into Jonyi- 
roslria. But this should not reduce a well-marked variety to an 
absolute synonym. Souleyet’s form also occurs on the coast 
of N. 8. Wales. 

I have not met this variety alive, and only know it from dead 
.specimens dredged from the bottom. Besides the present station 
it has occurriid at sixteen miles east of Wollongong, and twenty- 
three miles east of Sydney. Examples from the neighbourhood of 
the (Ireat Barrier Island, New Zealand, are referred to*-” as a vari¬ 
ation of (\ /(niyirosfris. Yav itfranyulafa seems a southern foi*m. 
Though typical (\ lonyiroatris has occurred to me plentifully 
along the Queensland Coast, tis at the Palm Islands, Gieen 
Island and Thursday Island, I have not setui the variety from 
th(» north nor the typical form from the south of Sydney. 


OxY<iYRUS KERAUDRENII, Leifuem\ sp. 

Aflduta keraiidrenii, Jjomeur, Journ. de Phys., Ixxw., 1817, p. 
391, pi. ii, 0xi/yyrt(f4 keraufirfuiitf Smith, Chall. Rep., Zook, 
xxiii., 1888, p. 46. 

Two imperfect specimens were taken on this trip. Previously 
the “ Thetis’^ luwl obtained fragments of it off Port Kemblain 63- 
75 fathoms, ami, in company with Mr, W. F. Petterd, I dredged 
another broken shell, twenty-thi*ee miles ^ast of Sydney. The 
genus seems to be unknown hitherto from Australian waters. 


‘-*1 Soulovot Zool. Honite., ii , IS52, p. 152, pi. v., f. 1-6, 
Boas—Spolia Atlantioa, lfcH6, p. 211. 

*** lledlcj -Trans. N. Z. Inst., xxxviii., 1900, ]». 76, 
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Modiola linka, s]), now 
(Plate Ivi., figs. 23, 24, 25). 

Sliell small, thin sub-cylindrical, smooth and glossy, anteriorly 
slightly produced and angled, posteriorly rounded, dorsiil and 
ventral margins parallel. Umbo low, a little incurved, at a fifth 
of the total length. Colour vvhit(‘, with a few small, scattered, 
brown dashes. Sculpture regular, concentric growth strhe, which 
posteriorly are traversed by a few faint impressed rays. Perio- 
stracuni thin, polished. Hinge edentulous. Lcuigtli, 5*75; 
height, 2*5 ; depth of single valve, 0*9 mm. 

In our fauna the novelty is nearest related to Modiola arhorps- 
cena, Chemnitz,"^ which is far larger, and even in its young 
stages, of (|uite different contour. 


Crassatellites discus, sp. nor\ 

(Plate Ivi., figs. 26, 27). 

Shell small, thin, sub-quiidrate, lenticular, inequilateral, the 
posterior side being twice tlie length of the anterior ; dorsal and 
posterior margins straight, ventral slightly rounded, anterior pio- 
duced. Colour : buff or vinous, with a few broken radial streaks. 
Sculpture : umbo and neighbouring area smooth, followed by about 
a dozen sharp, oven, elevated, concentric folds, parted by e<}ual 
int(*rspaccs. Over these run a microscopic sculpture of extremely 
fine concentric scratches. Lunule and dorsal area elongate and 
narrow. Inner margin of valve smooth and bev elled. Height, 6 ; 
length, 7 ; depth of single valve, 1*7 mm. 

A group of small, short from East Australia much 

resemble one another. Single specimens seen separately are diffi¬ 
cult to distinguish, but a series of each demonstrates that slight 
though the differences be, they are constant. C. fnlvuhiy 
Angas,**^' is larger; C. jana,% Hedley,^’’ is smaller than L\ discus ; 
besides colour differences, both are more inflated, stronger ribbed, 
and the anteiior and posterior margins meet at a more acute 
angle. The former has, the latter has not, small deiiticules on the 
inner margin. C. seruHtoJifnc^ Hedley,®' is longer in proportion 
to height, the nearly stmight dorsal max’gin, alnuKSt at right angle,a 
with the anteri« n- margin, distinguish it from (\ discus. 


^ Ohomnitz- C\wu-li. C’ab., xi., 1796, p. 251, pi. 198, f. 2016-17. 

Atigas- -ProC. ZooL Stn*., 1871, p. 20, pi. i., f. 82. 

^ lleclley—Proc. Lirni. l3oc. S. S. Wales, xxxi., 1906‘, pi. xxxviii, i. kO-30. 
*7 Hedley —Mem. Ausir. iv.. 6, 1902, p. .SI2, f. 63. 
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This species appears t<j be the coiniwoiiest ('vaHutiteUitrs on our 
continental shelf. Besides the present station, wlierc^ it occured 
plentifully, Mr. Hallip^an and .1 drexlged numerous specimens in 
100 fathoms, sixteen miles east of Wollongong. In lx)th those 
localities it was associated with (\ st*curiforme. But the record 
of (\ secHrifcmne from 111 fathoms off Cape Byron,*^ is, T regret 
to say, based on a single valve of (7. dine an. 

MyoDORA ALHIDA, 7V//. IIW/x. 

Myodora alhtdn, Ten. Woods, Proc. Hoy. Soc. Tas., 1875 (1876), 
p. 160. J/. atn iiynta^ Vcuco, Trans. Hoy. Soc. S. Austr. xx., 
1800, p. 229, pi. Viii., f. 1. 

This species has not lam notexl from the coast of New South 
Wales. A single broken valvci was secured by the expedition. A 
perfect specimen occurs in the Hargi-eaves collection labelled 
“outside Sydney Heads.’' It was probably dredged when a 
party of Sydney Naturalists wen^ entertained on board H.M.S. 
“ dial longer. 

CORIAREUS, yea. nor. 

A genus allied to Lamva^ with a weaker, less complex hinge, 
a larg(*r, thinner, radiately sculptured valve clothed with a thick 
dense epidermis. Type, vltrean, Hedley; second species, 
Afoafacata nnniradiafa, Tate. 

CoUIAUEUS VITKBUS, np. nov. 

(Plate Ivi., ligs. 28, 29, 30). 

Valve ovate-oblong, slightly inflated, (ujui\alve, closed all 
round, inetiuilatinal, ptistenor twice the length of the antmior, 
highly polished, thin anil brittle. Colour, milk white. The 
epidermis is peculiar: a thick, diuise, felted, entire 

rusty “brown coat, which appears as if some foreign 

substance had caked on the valves, and which flakes away when 
di*y in iiregular masses. Sculpture : a few distant, concentric, 
raised threads mark rest stages in growth ; tluu*e are numei*ous 
sharply elevated, thin, radial riblets, irregularly disposed 
and spaced, but chiefly grouped in the centre of the valve; 
towards the margin additional riblets are intercalated. Hinge : 


^ Ht*dlcy--Ree. Austr. Mus., vi., 2,19()H, p. 42, 

^ Spry— Cruise of Challenger, 1876, p. 169. 

Tate—Trans. Roy. Soc. S. Austr., 1888., p. 63, pi. il., f. 2; Hcilley— 
Proe. Linn. Soc. N. S. Wales, 1906, p. 542, pi xxxi., f. 1-2. 
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in the left valve imuiediately beneath the prodissocoiicli tlieni 
descends obli((nely into the valve a prominent thickened lidge, 
above which is a deep narrow ‘groove, fallowed by the margin of 
the valve, which is broadly reflected on tlie umbo ; anteriorly the 
chondrophore is followed by a slight ridge ; iti the right valve a 
thickened posterior tubercle and a sliglit anterior groove; no 
lateral teeth occur ; the muscular impressions, tis is usual in so 
thin a sliell, are invisible ; inner margin of valve snuK)th and 
bevelled. Length, (1-5 ; height, 5 ; depth of single valve, 
1*5 mm. 

Besides tlu5 present station the speck's occurs in 250 and 300 
fathoms oft‘ Sydney. The individual figured was obtained in the 
former station by Mr. W. F. Petterd and myself. 

C, sf^uiradiato^ Tate, was assocated witli (\ both off 

Narrabeen and Sydiu^y. 


Ectohisma OHANULATA. Toff'. 

Ecfoj'isma (franidafa, Tate, Trans. Hoy. Hoc. H. Ausir., xv., ltS92, 
p. 127, pi. i, f. 3, 3^/, 

Tliis species was n^pi'esented by a vah e and some fragments, 
which lattt>r indicate that the shell attains a length of 20 mm. 
Examples were recently submitted to I>r. W. H. i>all, who in¬ 
forms me—21 Sept. ’06—that it is a ronmiya^ and Tate’s genus 
therefore unnecessary. The specific name is already occupied by 
Nyst in this genus, and if otherwise unnamed the species requires 
another designation. The species, however answers fairly to the 
description of Porornya hevisy Smith,’** obtained in 155 fathoms 
off* Raine Island, N. Queensland. Ho that until actual compari¬ 
son can be made it seems bettei* to use Smith’s name for our shell 
than to coin a new one. 


LyONHIELLA qUADKATA, UOV, 

(Plate Ivi., figs. »31, 32, 33). 

Shell small, thin, inflated, oblong, the posterior side much 
longer than the anterior. IJmbo much incurved. Sculpture : 
irregular faint growth lines are crossed by a few inconspicuous 
radial furrows, one of which, running from the umbo to the pus- 
terior ventral angle, is cut deeper than its fellows ; except round 
the umbo, where they have perhaps been worn away, small close- 


** Smith—dial. Rep., Zool., xiii., 1885, p, 66, pi. xi., f. 3. 
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set, sharply pointc'd grains bestrew the surfaces of the shelf. 
Hinge edentulous. Length, 3*75 ; height, 2*5 ; depth of single 
valve, 1*4 min, 

A few separates valvovS reprevsent a genus new to the Australian 
fauna. Judging from illustrations L, 8ar.s,''‘^ is nearest, 

and differs by being larger and higher in proportion to its length. 
Another single valve was dreniged by Mr. 0. H. Halligan and 
myself in 100 fathoms off Wollongong. 

\^:kticoki)IA vadosa, »i>. nov. 

(Plate Ivi., figs. 34, 35, 36, 37), 

Shell small, rather solid, compressed, e(iuilateral, sub-circulaiv 
sub-spiral. Umbo projecting. Lunule deeply excavate. 8culp- 
turt': about ten low, broad, undulating radial ribs ; except the 
umbo, which is smooth, the (*ntirt5 surface is densely covered 
with minute radially-disposed elevate grains, which increase in 
size towards the margin ; interior nacreous, margin smooth. 
Height, 2*65 ; length, 2*8 ; depth of single valve 0*8 lum. 

Tlie species is repr(‘sent(Hl by four separate valves in this col¬ 
lection, Anoth(»r odd valve was taken by Mr. (L H. Halligan 
and self in 100 fathoms off Wollongong. 

This opportunity is taken of withdrawing tin* iiamt‘ Verfiettrdia 
rhomhoidm propo.st^d*'^* for a recent shell. I unfortunately failed 
to obsei've that Prof, Tate had already chosen this name for a 
Tertiai*y fossil.*'^ 

Though related, the fossil appears from the description to differ. 
To avoid confusion 1 now beg to substitute Vtrficordia 
sfifom as the name of the New Zealand shell. Tt has already 
(ante p. 215) been recorded from this coast. 

YerTICOKDIA AUSTRALIENSIS, ^Smifh. 

Verficordia amtraliemit<, Smith, Chalb Rep., Zool., xiii., 1885, p. 

167, pi. XXV., f 6, 6ft. 

(Plate IvL, figs. 38, 39). 

Half-a-dozen mutilated valves correspond to the figure and de¬ 
scription of the species taken by H.M.S. “Challenger’^ in 155 


Saw—Moll. Keg. Aret. Norvegiae, 1878, pi. 20. f. 5. 

ITedley Trans. N. Z. Tnat., xxxviii., 1905 (1906), p. 71, pi. ih, f- li2, 13, 

14. 

Tate—Trans. Roy. Sov. S. Aiistr., ix., 1886 (1887), p. 149, pL xiv., f. 14. 
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fathoms off llaine Island near Cape York, Queensland. It has 
not been seen since then, and the identification of the Miner ” 
shells will, if cori’ect, widely extend the geoj^raphical range of V, 
anstraUmitds. Whereas the type is 3^ mm. long, a broken valve 
figured here is 12 mni. in length. Ours has more lyrae, and I do 
not discern a very faint depression at the posterior end from the 
beaks to the ventral margin.'' The difference betwe<ui young and 
old individuals may reconcile these discrepancies. 



THE RESULTS op DEEP-SEA INVESTIGATION in the 
TASMAN SEA. 

L^THE EXPEDITION op H.M.C.S. “MINER.” 

4. Eoraminifehal Sand Dredcjkd Twknty-two Milks 
EAST op Sydney at a Depth <>p Eioiity Fathoms. 

By E. J. Goddard, B.A., B.Sc., Biological Lalnmitoiy, Sydney 

University. 

(Figs. 44-48). 

Tlie saTid cmitains a good variety of forms. In the appi‘nded 
list the chief forms present are mentioned. This list is not a 
complete* one, inasmuch as in the abundant material at hand ad¬ 
ditional forms must he pi‘e.sent. It is intended to complete the 
list subse<iuently. 

The material contiiins l)eautiful glauconite casts. Tliis mineral 
(a hydrous silicat^^ of potash and iron) is vtjry noticeable as in* 
fillings in the species of certain niemoersof the Rotalidae, 

and especially in the memlxn*.s of the GloVngerinidie, The restric¬ 
tion of the glauconite to these forms is very marked. 

By far the most abundant forms present in the sand an* mem- 
bers of the Globigerinidie, the commonest species being (ththifjn'ina 
huUoifltH. There is a good repn*sentation of the genera and 
species of the family and corresponds closely with that in sand 
tlrt'dged ofl'Wollongong at a dc*pth of 100 fathoms. 

The genus is very abundant and is represented by a 

fair number of species. Since such a gieat numln^r of «}*eoies of 
Lmf*‘na have been described and the naming of'new species is 
objectionable uidess some marked charactei* of sj)ecific importance 
is cletected, it has lieen dc'emed advisable not to name a few new 
forms whose characters fit in as variations or conn(*cting links 
between named species. 

Layena nnlcAita is the most abundant form and shows great 
variation. Many forms—apiculate and winged—with slight and 
varied differences represent varieties of this species. 

Quite a large number of L. ylobosa show an entosolenian tube. 

The genus Nodosaria is remarkably scai'ce in the material. 

Interesting non-spinous varieties of CrisifiUaria calcar are pre¬ 
sent. Polymorphina alveoliuifonniH^ described by Jensen from 
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Byron Bay, at a depth of 111 fathoms, is well represented, the 
specimens heirif^ larj^ei* than those present in the Byron Bay 
material. 

The llotalkhe are well represented. A nuiuher of species of 
the Rotaliiue must subsequently he added to the list of those 
mentioned. 

The most abundant member of the Nummulinidte is 
melJa macAUi. This species shows "rent variation. Many speci¬ 
mens liave the septal bridges very irregularly developed, 
approaching in that respect PolyafumAin verriotlafa. 

The occurrence of Allmiiyi'<))hlna trujumiUi in the sand is ^ ery 
interesting in connection with tlie distribution of that form. 

The Nubecularidje are represented chiefly by the genus Plmrls- 
ptHna. 

Although a good number of species of other members of the 
Milioliniiue have beiui detected, the individual specuvs are remark¬ 
ably poorly representefl. Fairly common in the sand is a marine 
Diatom, Amphorcty sp., allied to Antphmyt p<)lyzo)iata. 

The following is a genei'al list of tlie specii^s obtained so far as 
at present determiiK'd :— 

Family NUBECDLAHTi)^]. 

Siih-fami/y Ml LiOLi N iNAC. 

JUloculiua Lamarck. 

MiJioUna bicornis, Walker and tfacob. 

„ Hejfara}^, Brady. 

„ triyouala, Lamarck. 

„ alveolifiyi'nm, Brady, 

Planispiriua erigua^ Brady. 

„ sp. 

Spiralooiliaa aretuiria^ Brady. 

„ teninaeptata, Brady. 

„ limhata^ d^Oi-bigny. 

„ impresm, Terquem. 

„ excavcita, d’Orbigny. 

„ frafplittmtia^ Br^y. 

„ 'sp. 

Snb/amily PKNEROPLlDiNifJ. 

Cornuspira involvens^ Reusa. 

Orhitolites tempianafa^ Ijamarck, 
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Suh-I\nttih/ Ha DKllINlNil-:. 

OpfAnfniu/itim inanittfmis, J^raciy. 

„ ,, (viU'iety oblong in shapt‘). 

Fawih/ AST1U)HHTZT DA\ 

Snb-fnw iit/ AsthoH ii IZi N JF.. 

Afttro7'ldr:a arruftriir, Nonnan. 

Siih-ftnnUy »Sa(M’aM mfn i nvk. 

FsammoH]tha*ra /nhch,^ 8chiilz(\ 

Fnh-family K ii ahdamminina*:. 

Hypf^'am'iikhia rnyann^ Hrady. 

Family TEXTULAHIl DJE. 

FalhfamHy Tfa'TULAK iiNiF. 

Tf'xtiilaraf' fiyybafiamtSy d’Orlni<ny, 

,, say If fa Iffy Dofmnce. 

,, frachasy d’Orhtjj^ny. 

(rffttfivylaa sabrofa afhffa^ Sell waiter. 

Sah-fft)nIJy IiuLlMININ\F. 

JUtlirhta f^'xffifffrta'f/fSy n(‘uss. 

,, yyyaiff'ify Hrady. 

Family CHJLOSTOMKLLID.E. 

Chi/ostompllff (a^(adf'ffy U(»iiss. 

AUomfrrjthuta friyantfy Houss. 

„ sp. 

Family LAGKNID^!:. 

Stib-fam ily LA(i ENiN 

Layeiia snlntfffy Walt(»r and Jacob. 

,, oi'hiyifyaaa, Setiucnza. 

,, sulcata var. aanufaHsy var. iiov. (fi;nr. 48) 

,, plnmiycrfiy Bra<Iy. 

„ sfiflcata (apiculate and winged varieties).^ 

,, squamfwa-maryhmtay Parker and Jones. 


^ Brady--Cliall. Kep., Zool., xlix, pi, Ixii. 
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Lagfna t^triafa^ d'Orbigny. 

„ hpxngima var. lata^ var. nov. (fig. 44). 

„ globosa^ Montague. 



Fig. 44 X 150. 

Siib-Jhmily NoDOSARiiNiE. 

Nodofinria .'Scalaris, d’Orbigny. 

„ t prlebriiHii^ Batsch. 

„ SIX ^ 

,, d’Orbigny, 

Crintpllaria crppidulay Fichtel and Moll (with young in 
last chaml)er), 

„ cahavy Linn. 

)) „ (non spinous variety), (fig. 4t5). 



Fig. 45. I 75. 

,, Past at ay Fichtel and Moll. 

,, hii^tceHiy sp. nov. (figs. 46, 47). 

,, itrhieularifty d’Orbigny. 

trondbadarla sp. 

Subdamihj POLYMORPHININ^B. 

f*i)lyai(rr}jhina alveolinifonnisy Jensen, Proc. Linn. Soc* 
N. S. Wales, xxix., 4, 1905, p. 821, PI- 
xxiii., figs. 8-12. 
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jtyipnfHi, d’Orbigiiy. 

,, sj). (forms intermediate between U. pygmcna 
and V, (truh^afa).“ 
ciUKU'it^^nsin^ dX )rbigiiy 

Fmn Uif V .LOBIGEIII Nil) /h:. 

Globiiferitui bulhndf'Sy dX)rbigny. 

„ var. trilohn,^ lieusH. 

,, crefavf'a, dT)rbigny. 

,, liH dX)i*bigiiy. 

,, a<f}ulttfrraHH^ Brady. 

„ sp. (small species with a textularoid arrange 

ment of chamlan's). 

OrhiiHiHt milr^rna, d'Orbigiiy. 

,, X\‘ri]ueni. 

JJasfup'rltKt dX)rbigny. 

Canth*'ntH> }nfidf(, dX)rbigny. 

Pnlhniii ohllqii UocnJnta^ Parker and Jones. 

,, (fnrnqn*'fahaf**y Beuss. 

Fomihf ROTALJID.E 

Snh-fd.Diihf SrilULMNIN.E. 

SfplriUuiit llhibittiiy Brady. 

,, ,, var. iFnilculafay Brady. 

S i hb-j\UH Uif K OTA 1.11N 
Trn neat alii if t prarinrffty Karrer. 

„ sp. 

,, li^biitaJay Walker and Jacx>b. 

,, 'iva,idJtntnhn’fiiy Bcbwagei*. 

„ reflenlatay C/jzek. 

„ f chlaatay Brady. 

Flatiorbulhta sp. 

Disetn’blaa nraamnay dXJrbigny. 

,, bbunfrant, Parker and Jones. 

„ v^^itlcafariny Lamarck. 

„ sp. 

,, h**rfMfitly dX>rbigny. 

,, fiarlsieitsiH^ dXJrbigny. 

FnfvlnaJina vtirhfdutiatnty d’Orbigny. 

„ iiteiiftrf/ily dXlrbigny. 

Atiaiiiali'aa f/rattserufffiwiy Giinilxel. 

„ arimlnensis, dXJrbigny. 

Brady-r-Chall. Rep , Zool., xiix , pi. Ixxiv., figs. 24-20. 
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Ritfalia sp. 

„ calcar^ (IT)rbigriy. 

Sulhfamily Tinoporin.«. 

Fofytrema miniaceum, Linne. 

Family NUMMULINIDJ5. 

Suh-famity PoLYSTOM elliNvE 

Folyfitomella mact^lla^ Fichtel and Moll. 

,, „ (variety approaciiing clos*^ to P, 

crispa and P. suhitudotia), 

,, Aubmidosay Munster. 

„ rrispa^ Linn. 

Subfamily NuMMULiTiNiE. 

Ojiaralina ammomtidt^Hy Gronovius, 

CrISTKLLaUIA HASWKLLI, np, HOC, 

(Figs. 46, 47). 

0/ily one specimen of this species has l>een seen. 

The surface is (juite smooth, and presents a glistening liyaliiu^ 
appe*arance. 



Fig. 46, X 100. Fig. 47, x 100. 

Thtue is a well developed keel on either side. The genei al 
arrangement of the chambers resembles that seen in Crlntellaria 
lata. 

The septal lines are slightly limbate. 
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Length 3*4 inni. ; breadth 1*6 nini. 

Fig. 46 represents the lateral view, and Hg.47 represents the fi ont 
peripheral asjvect. 

La<jKNA SUL(b\TA, var. anni.’LAIUS, r<ir. tmr. 

(Fig. 4S). 

This rest'inbles lAuj^^na snlcala in genei*al charac¬ 
ters. The chamber is globular and is product*d into 
an apical spine. The iH*ck is smooth and devoid of 
any ornainentaticui. The ridges ai e fewer in number 
than in na snlrafa. There is a well-developid 
annular ridging towards the aboval end of the test. 
On this account the variety might Ik* terme<l 
Fig. 4H, X 150. nniitduris. 




NOTE UPON MUS TOMP^SONl, KAM8AY. 

By Allan B. McUcLLOcuf, Zoologist. 

Man tompmni^ Ramsay, Proc. Linn. 8oc. N. S. Wales, vi., 1881, 

p. 763. 

The Trustees liax c received through the repeated good offices of 
Mr. C. F. Bolton, of Wagga Wagga, N. S. Wales, a fine series of 
rats under the name Mna Ramsay, together with notes 

upon their habits and colouration. It includes eight males, half 
of which are black and the others grey, and six females, foui 
black and two grey. Also six young alx)ut 70 mm. in length 
taken from a nest, all black in colour. 

A comparison of both skins and skulls of these specimens, 
which agree very well with Dr. E. P. Ramsay’s description, with 
those of J/. rattnsj Linn., shows that Unnp^oni is a synonym of 
the latter, a conclusion Ixirne out by the similai* habits of the two 
species. 

The Wagga Wagga rats are found about grocers’ stores and in 
stables ; a nest containing five young, whicl) was disk>dged in a 
stable, was arranged in a scooped-out hole under the brick 
flooring, having walls of straw and leaves, followed by a layer of 
fine shredded bark, and an inner lining of wool, feathers and 
down. 

Mr. K. H. Bennett gave an account^ of the migrations of this 
species in the western portion of New South Wales, from which 
it would appeal* that it swarmed into this State from Western 
Queensland and was at the time spreiwJing soutliwards and east¬ 
wards. Examjiles are in tlie Australian Mustmin collection from 
Queensland, New South Wales, and Tasmania (M, fariahilUf H. 
and P.). 


^ J?ennett/—Free. Linn. Sot*. N, 8. Walea, (2), if., 1880, p. 447. 



TWO NEW SPECIES of COLLEMBOLA. 

By W. J. Rainbow, F.L.S., F.E.S., Entomologist. 

(Figs. 49-52). 

There has recently been added to the Entomological collection 
of the Museum, two species of Aquatic Collembola, representing 
two distinct genera— Isotoma^ Bourlet, and AcJunmlen, Templeton. 
Of these, which are apparently unde8cril)ed, the first was collected 
by Professor T. W. E. David, B.A., one of the Trustees of the 
Museum, at the Yarrangobilly Caves, and the other by my friend 
Mr. S. J. Johnston, B.Sc., from a pond at Bathurst. 

In respect of the first which T name, Imtorna troylodytica^ my 
colleague, Mr. C. Hedley, hands me the following interesting 
observations :— 

“ Deep in one of the western Yarrangobilly Caves flows a sul)- 
terranean brook, in a pool of which and on wet stones around it 
the guide pointed out to Messrs. Hamlet, Andrews and self, the 
Imtoma, It occurred in large numbers but seemed confirved to 
one locality. Its movements were sluggish, and so far as we 
could see, the brilliant magnesium-wir(' light carried by the 
guide, pro<luced no effect ufwm it. 

8o curious an animal of course appealed to my collecting appe¬ 
tite, but proceeding te gather sf»me, the caretaker reminded me of 
the wholesome regulation that no sjH.‘cimens are to be removed 
from the cave reserves except by permission of the Department. 
A few months later Prof. David visited the caves and as the 
Department would probably relax their rule in his favour, I 
handed to him a tube of alcohol and commended the subterranean 
‘ insects ' to his favourable attention. How kindly he fulfilled 
this mission Mr. Rainbow’s paper will tell.” 

Fam^hj DEGEERIADJil. 

IsoTOMA, JJofnlet, 

ISOTOMA TUOCSLODYTJCA, sp, nov, 

(Figs. 49, 50). 

Length, 1*2 mm. Colour, creamy white. Head ,—Clothed 
with a few fine short hairs. Antennw, —Short; less than length 
of head. Po»UAntennal Organ. —Oval. Ocelli. —Eight on each 
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Fig. 49. /. iroglodtfiica^ Kainb. Fig. 50. /. ti'oglodgtica (inucro) fiainb. 

side of head ; these are seated upon dark patches. Body ,— 
Elongate, sparingly clothed with short, fine hairs, iipring ,— 
Short, not reaching to ventral sucker; mrtcroj toothed (fig. 50). 
Legs, —Short, strong, pilose; tar»i^ without tenant hairs, claws 
long. 

Hah .—Yarrangobilly Caves, on the surface of shallow cave 
pools. 


Family PODUllID^ 

(JenuH Achorutes, Timqdpian. 

AcnORUTES SPE010SU8, 710V. 

(Figs. 51, 52). 

Length 0*8 nini. Colour, in some examples bluish-grey alx)ve, 
reddish-grey ventrally; others wholly bluish-grey, but of a some¬ 
what lighter tint undf;rneath. Hp(fd. -Large, sub-triangular, 
truncate anteriorly, clothenl with fine short hairs. A titmmf'.- - 



Fig. 61. A. speciosHs^ Ruinb. Fig. 5jJ. A, ^eviosm (tarsuw), Kaiiib. 

Short, four-jointed. 0<'('Ui. —Eight on each side; seated upon 
black patches ; remote from base of antennaj. Body. —Cylindri¬ 
cal ; segments sub-equal, and clothecl with very short, line hairs ; 
apex of abdomen terminating obtusely. Sjyri7tg.- —Short, not 
reaching to ventral sucker. Lf^gt*. —Short, strong, clothed like 
the body ; tarni biungulate, the lesser claw minute (fig. 52). 

Hab .—Bathurst; from the surface of a pond. 


OCCASIONAL NOTES 


V.—THE GENERIC NAME VKhJPfDOOASTER. 

In coiisequeiicii of removal from Sydney I was unable to see 
proofs of my paper “ Descriptions of and Notes on soim^ Australian 
and Tasmanian Fishes,” published in tlui precedin#^ numl)€^r of the 
“ Records.”* In writing', I had overl<K)ke<l the fact that the name 
C^'ppifhHf(Hitter is not availabhi in Fish(‘s. 

On page 201, 1 followcnl Gimthcu* in using (h'ppi'iotfasten for a 
genus in Gobiesocidui, but this name, applied to fishes in 1861, 
was previousls' usts^l by Boheman (1848),* foi* a genus of Coleo- 
pt(u*ous ins(*cts. 

I ther(‘f<»rt‘ propose, the name ASPAS}f()(rASTKR as a substi¬ 
tute^ for rpplddifiXHt.pr in Fishes. 

U. Waite. 

Cantijrbury Museum, 

Christchurch, N.Z, 

19th July, 19U6. 


VT.—NOTE ON AN UNUSUAL SET ok STONE 
PLOVER/S EGGS. 

The Curator handed me for examination, from Mr. Norman 
Etheridge’s collection, a i-emai*kable set of eggs of the Stone- 
Plover ((Edicnnynis ijrallnriiw. Lath.). It comprises for this 
species the unusual number of foui* eggs. They were fi’esh, and 
all found together in a scantily grass-lintMl depression in tli(‘ earth 
at Bargo by Mr. G. Hambridge, on the 20th September, 1906. 
Presumably it is the result of two females laying in the same nest 
for the eggs are of two fairly distinct types vaiying in tiie inton- 


1 Waite-Rec. Aurttr. Mus., vi., 3, 1906, pp. 194 and 201. 

■* Bolieinan Tnt<. OafFr.. i., 1848, ]>. Geimniiijjer and Harold. 



3U 


KECOkUS OF THE AUSTKALIAN MUSEUM. 


sity of tliuir rnarkingH, %ho in size. One pair is oval in form, with 
the stone grourid-(?olour almost uniformly freckled, spotted and 
blotclied with dull olive-brown. Length (A) 2*22 x 1*6 inches ; 
(B) 2'3 X 1*57 inches. Of the other pair one is inclined to 
rounded-oval, the other oval slightly compressed at the smaller 
mtJ. markings on tlie stone ground-colour of this pair are 

distinctly largei* and darker, varying from a dark olive-brown to 
a dark brown, with wliicfi are intermingled a few underlying 
irregular shaped spots, and small blotches of dull inky-grey ; the 
markings being evenly distributed ov(u* the surface of th(‘ shell, 
except on the largei* end of one specimen, where they ctoalesce 
and form a well-defined cap. Lfuigth (C) 2‘33 x 1 *64 indies, 
(D) 2'.38 X 1*7 inches. 

Alfhkj) J. North. 




EXPLANATION OF PLATE XLIL 


Group 1—Figs. 1-5 aiitl 7-9. Variously shaped knives. 
,, 1— Fig. 6. Nose omaiuent. 

,, 1—Figs. 10-11. Gritty saudstone msps. 

„ 2---Six rows of chipped-back surgical knives. 

3—Two rows of minute, straiglit, slender points. 
„ 4—Eight rows of spear-heads or knives. 
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KXPLANATFON OK PLATE XLIll. 


Grouj) 1—of j^ravors. 

„ 2 —Five nnvK of aflz«'*liko pie<M‘s ]>osHibly gougon. 
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U. BARNfcS. Juni., photo. 
Aiisti, Mus. 
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Gro.jp 1 - Two rows of smooth sempcrs. 

2 —Seven rows of death-spear jwints. 

,, *3' Four rows of irregularly-shaj>ed knives. 

„ 4- Two rows of cores. 

,, 5 -Foxir rows of worked scrapers. 



\\v:a AUSTH. Mrs., voi,. \ i. 
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EXPLANATION OF PLATE XLV. 


No. 1—View of tlie ])rim‘ipal sarulliill at Jiellainbi looking t/OwaitJs the nortli- 
east, 

„ 2 Suainnit of tlie fianie looking north. 

8— „ ,, „ south. 
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Tubifex davidis^ Benham. 

Fig. 1. A dorsal bundle of chfetff from segment vi, 

2. The outer moiety of a dorsal chesta from one of the anterior 
segmentSi showing intermediate teeth. (Camera x 480). 

,, 3. A ventral cheeta from the posterior region. (Camera x 480). 

4. A copulatory chseta from the tenth segment. (Camera x 480). 

„ 5. The male apparatus of the right side, from a bisected speoimon. 

At, atrium; f, sperm-funnel; o. the male pore; p, penis ; pr. 
prostate ; sp. sperm duct. 

6. The spenuatheca of the right side and the copulatory ehaetii (cop.) 
in situ. 

Branchiura pleurothecay Benham. 

„ 7. A ventral chseta. (Camera X 480). 

,, 8. The male apparatus (without the sperm duct), seen in longitudinal 

section, somewhat diagrammatically drawn. At, atrium, line<i 
by tall glandular cells j d. duct, lined by cutieulated epitlielium 
continuous with the epidermis; m. muscular coat; n. neck, lined 
by cubical cells; o. the male j)ore; pr. prostate cells ; tp. sperm 
duct entering tlie atrium. 

„ 9. The spcruiatheoa of tlie left side. 

„ 10. A transverse section of the body (camera outline x 80), showing on 
the right side tlie spermathecal pore, and on the left the chsetie, 
which occur in the neighbouring section. D. dorsal chietsD ; d. 
muscular duct of the spenuatheca; int. intestine, above it is the 
dorsal blood trunk, below it the ventral; nc. nerve cord; spth. 
spermatheca, the contained spermatozoa are omitted; t. testis; 
the coelom is filled with developing spermatozoa. 

„ 11, The bunch of cupulatoiy chsetss from segment xi. with their 
muscles, 

„ 12. Integumental network of bloodvessels and its connection with the 
dorsal and ventral trunks through the parietal vessels (pvj j Dv. 
dorsal blood trunk; Vr. ventral blood trunk. 
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Phreodriloides notahilia, Bonham. 

„ 13. A ventral ehieta. 

„ 14, Vievr of part of the male apparatus of the left side as seen in a 
stained specimen mounted entire; the sperm duet and funnel 
are omitted. A, the great muscular sac; B, the spherical, 
glandular sac, into which the sac A. opens on its mesial face; 
m. muscles ; o, the male pore. 

„ 16. Diagrammatic reconstruction of the male apparatus, as seen in longi¬ 
tudinal section. A. the muscular sac; B. tlie glandular sac; ce, 
nucleus of coelomic epithelium ; cwi. circular muscles in wall of 
A.\ nucleus of epithelium lining A.sperm funnel; gh ep, 
glandular epitheliunt of B.; m. muscles around B.; o. male 
pore; 9. septum xi./xii.; 9p, sperm duct. 

„ 16. Obliquely transverse sections tlirough the muscular sac (A) at the 
level of the entrance of the sperm duct. (Camera outline x 
480, slide ii., row 2, sect. 2, right side), r. ep. nucleus of 
coelomic epithelium; cm circidar muscle fibres; ep. nucleus 
of epithelium lining the muscular sac A ; ep\ two cells bounding 
the entrance of the sperm duct into the muscular sac; ep, 
spermatozoa filling the muscular sac; epd., the sperm duct in 
section. 

„ 17. Obliquely longitudinal section through the glandular sac (B), near 
the entrance into it of the muscular sac (A). (Camera outline 
X 480, slide ii., row 2, section 16, right side). On this 
side of the body the lower end of the muscular sac, filled with 
spermatozoa, pushes the lining epithelium of the glandular sac 
outwards, and the communication between the two is found a 
few sections further on, at tlie level a?, of the figure; ep. 
epidermis and epithelium of non-glandular portion of the 
glandidar sac; pi. ep. glandular epithelium; m. muscles; nc. 
])ortion of nerve cord ; o. male jwre. 
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EXPLANATION OF PLATE XLVTIL 


OttTUOCLASK. 

Ill this and Buc(!eeding dates segments in twin position are lettered to corre¬ 
spond with a normally ))laced crystal turned througli 180° 

Fig. 1. Adularia habit. Cockburii Creek, near Tamworth. 

„ 2. JBaveno doublet. Oban. 

„ 3. Baveno triplet or (as lettered) combined Baveno and Manebaeh 
twin. Oban. 

„ 4. Carlsbad twin. Oban. 

„ 5. Manebaeh twin. Bolivia. 

„ 6. Carlsbad twin. Inverell. 

Forms:—e (OOl^, « (100), 6 (010), m (110),(130), a: UOl), v (201), w 
(021), 0(111). 















EXPLANATION OF PLATE XLTX. 


ORTHOOLAftK. 


Fig. 1. Baveno twin. Oban. 

Fig, 2. Baveno triplet or combined Baveno and Manebacli twin, Oban (?). 

Figi*. 1 and 2, which are about four timeR natural nize, are bounded by 
tlio fa(5e8 c and A, which are placed perjjendieular to the plane 
of the paper. 

• Fig. 3. Oroup of orthoclose and qmirtz crystalh. alwut twice natural size j 
the largest CWlsbad twin consists of the forms c, ft, tw, x, o • the 
Manebacli twin is separately drawn in PI. xlviii., fig. 5. 
Bolivia. 

Fig. 4, Right*handed Carlsbad twin ; about twice natural size. Bolivia, 

Fig. 6. Left-handed Carlsbad twin; about four times natural size. Uralla. 

Figs. 4 and 5 have the forms c, ft, m, x, y, o. 

(For indices see Explanation to Plate xlviii). 






explanation of plate l. 


OUTUOCLASK. 

Fig, 1. Two “partial” crystals with v, 6, w, a?, .v, ))enetj*ateil by quart>z 
with principal axes parallel to one directioti; slightly enlarged. 
Oban. 

Fig. 2. Baveno group; natural size. Oban. 




EXPLANATION OF PLATE LI. 

OuTirOCLAbK. 

Crystal of Hinolsy quartz jKJiietrated by Baveno twin; natural size. Oban, 
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Pi.ATK IJ. 



H HARNFS. Junr.. pin 
Auslt. Mus. 
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Oethoclask. 

Decomposed crystals carrying pericline twins of albite j natural 

Oban. 


size 
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Platk LII. 



n. HARNLS Iiini., I 
/^Usll. Mun. 
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Lettering—granules; nuclei; o, oil-globulcs ; a*, spicules; 
jr, Xantliellee. 

Fig. 1. CoUozoum armatum^ Haswcll. A single zooid in optical section, x 
460. 

Fig. 2. CoUozoum alpha. A portion of the colony sliewing one ()f tlie 
ordinary zooids and one of the masses of granule-like bodies 
supposf^ to be miciospores. x 460. 

Fig. 3. CoUozoum omle, Haswell. A single zooid. x 300. 

Fig. 4. CoUozoum areuatumi Uaswell. A single zooid with the peculiarly 
modified XauthelUf. The oiLglobule has been here rendered 
black. The amorphous pigmented masses within the cap^sule are 
not represented, x 460» 

Figs. 4a, 4b, 4c. Xantkellm of CoUozoum arcuatum. x 900. 

Fig. 6. CoUozoum heta^ A single zooid in optical section, showing the layer 
of minute bodies supt'rficial to the capsular-membrane, x 300. 

Fig. 6 . Collosphcera kedlegi^ Haswell. Test of a zooid. x 300. 

Fig. 7. Collosphmra uniforizy Haswell. Test, x 300. 




EXPLANANATION OF PLATE LTV. 


Fig. 1, Coceulina coercita^ Hedley. From t)io Bide. 

„ 2. „ „ „ From above 

3. Punciurtlla d€fnU9a,iiedX^y, From the dido. 

„ 4. „ „ „ From above. 

„ 6, „ „ „ Sculpture, magniiie<l. 

„ 6. Cros^ea naticoidtu^ Uedley. From the side. 

„ 7. „ „ „ From beneatli. 

„ 8, Vermicularia nodosa, Hedley. 

„ 9. Turritella opulentay Hedley. 

„ 10. Admete stricta, Hedley. 

„ 11. Mangelia lutaria, Hedley. 

„ 12. „ „ „ Apex, from above. 

,, 13. Cavolina longirostris var alrangulaia^ Hedley. 







EXPLANATION OF PLATE LV. 


Fig. 14-. Multma J'rivaia, Iledley, 

,, 15. JLspella undata^ Hedley. 

„ 16. Cithna angulaia^ Hedley. 

„ 17. Trivia avellanoides, M‘Coy. From above. 

„ 18. ♦, „ ,, From beneatli. 

„ 19. Trophon stimuleus^ Hedley. 

„ 20. Mangelia spica^ Hedley. 

,, 21. ^Pleurotomella f€Ufto9as Hedley. 

„ 22. I>rillia ha^ivelli^ Hedley. 
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23. Modiola linea, Hoclley. Kroiii vithoui. 

24. ,, ,, „ From above. 

25. ,, „ „ Fi*oiu within. 

20 CraM/taieUitiiH HeiXXvy. From above. 

27. „ „ ,» From the wide. 

28. CoriareuH ri/yewj?, lleclley. From the dide. 

29, 30. „ „ Hinp;e, 

31. hyonttiella quadrata^ Hedley. From < lie siile. 

32. „ „ „ From above. 

33. ,, „ „ From witliin. 

34. I^eriioordia oadosa^ lli»dley. From the wide. 

35. „ „ ,, From above. 

30, 37 „ „ „ Hinge. 

38. ,, fmatrnl Smith. From above, 

39. „ , From within. 






LOWER CRETACEOUS FOSSILS fkom the SOURCES of 
THE BARCOO, WARD and NIVE RIVERS, SOUTH 
CENTRAL QUEENSLAND. 

Paet I.—ANNELIDA, PELECYPODA and 
GASTEROPODA. 

By. R. Etiieridok, Junr., Curator. 

(Platos Ivii.-lxii.). 

1Introduction. 

The Trustc'es have acquircMl from time to time during the last 
few years, and through tluj liberality of Mr. H. W. Bloiuheld, a 
large suite of Queensland Cretaceous Fossils in various states of 
preservatiim. Many of these are well known forms, others species 
only partially descrified, and a few apparently new. 

The whole series is i*epresentative of the Lower Cretaceous or 
“ Rolling Downs Formation,'^ and is from an area drained by 
head waters of the Barcoo, Ward, and Nive Rivers, sourc(‘ 
afHuents of the Warrego River, itself a branch of the great Darling; 
unfortunately more precise localities were not recorded. 

2.—Description op the Fossils. 

COPROLITES. 

(Plate lx., figs. 4 and 5). 

Obn .—I have already referred^ to certain bodies from the Point 
Charles Cretaceous deposit as probably coprolitie. In the present 
collection are two objects possessing the appearance of coprolites 
and very much larger than those from Point Charles. One of 
these is three inches long, and three quarters of an inch in tran.s- 
verse diameter. Both are fusiform in outline, tapering at both 
ends, but in one instance one of the ends is more acute than the 
other. The surface is mughened with faint irregular transverse 


^ Etheridge—Aust. Mui. Eec., v., 2,1904, p. 114, pi. xiv., f. l-8„ 
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constrictions, but the tapering extremities are spiral as in ordinary 
Tchthyosaurian coprolites. Both of the specimens are convex 
on one side and faintly concave on the other. 

A section prepared for the microscope from the fractured end 
of the incomplete specimen does not afford much information. 
The ground mass is limonitic with scattered quartz grains, 
but there are no fish scales or other minor exuviaj. 

ANNELIDA. 

Genus Spirul.ea, lh'o7in, 1827. 

(Jahrb. Min., 1827, ii., p. 544).^ 

Ohs ,—Zittel tells*^ us that Bronn selected the involute and free 
species Serpula spindcta^ Lamk., os the type of his genus ISpiridaia. 
In the same year (1827), Defrance proposed^ the name Rofnlaria 
for this and other species, including both free and attached 
Tubicolar Annelids. As it is very convenient to accept even 
this artificial division of the genus Serpula^ I adopt Bronn’s 
term for those free involute species such as S, sphndrm. Tubes 
of this nature are met with in Oolitic, Cretaceous, and Tertiary 
strata. 


Spirul-«a grecjaria, sp. nov, 

(Plate Ivii.; PL lx., figs. 1-3). 

8p. Char ,—Shell involute, concavo-sub-convex, from 5-15 
millimetres in diameter, consisting of thi’ee or four whorls, 
terminating in a free tube of vaiiable length; on the concave 
aspect the whorls are telescopic, and individually rounded; but 
on the sub-conve.x aspect each whorl is sloping and moreover less 
faintly convex. Penphery convex, neither lidged nor angled, 
section of tube round ; sculpture fine and concentric, the free tube 
in some cases corrugated. 

Ohs .—A hand specimen of calcareous shale is crowded on l>oth 
weathered surfaces with these involute tubes, in fact they chiefly 
compose the rock, associated with a few small Belemnites. The 
form is closely allied to eoncava, J. Sby.,’’ from the Upper 
Greensand of the South of England. In some respects it also 
i*e8embles bognonensisy Mantel,® a Tertiary species, but 


* Tide Bronii—Index Pal., Xoinen., 1848, p. 1189. 

8 Zittel—Handb., Pal., 1 Abth., i., 8,1880, p. 664. 

< Defrance—Diet, Sci. Nat., xlvL, 1827, p. 821. 

8 6owerby—Min. Con., i., 1814, p. 126, pi. Ivii,, f. 1-6. 

^ Sowerby—Min. Con. vi., 1828, p. 294, pi. dxcvi., f. 1-3 
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possesses a less number of whorls and a more telescopic concave 
asjuxjt. 


PELECYPODA. 

(imim PsEUDAVicuLA, Eth. JiL^ 1892. 

(Oeol. Pal. Q’land, *fec., 1892, p. 449). 

Obs .— Til my original d(iscription, lacking evidence to the con¬ 
trary, I accepted Moore's statement’ that the type species 
(Lticina mwmala, Moore) was equivalve. T have now material 
to show that the shell, I have for years rightly or wrongly named 
Pspudavicjila ammuda^ Moore, sp., is decidedly inequi valve. Tlieleft 
valve is the more convex, the uiiiIk) higher than in th(‘ right, and 
slightly overhanging the cardinal margin, the umbo of the right 
valve is depre8se<l and does not project above the cardinal margin. 
T^ter acquired specimens of P. anstmlis, Moore, sp., lead to the 
belief that such is also the case in that species, as it certainly is 
in the one to follow. 


PsEUDAVICULA PAPYRACEA, np. UOV. 

V'lidetermined Bimhe, Eth. fil., Geol. Pal. Q’land, tvc., 1892, 
p. 482, pi. xxi,, f. 14. 

Ep. Char .—Shell suborbicular, delicate and fragile, compn^ssed, 
posteriorly alate, test veiy thin, papyraceous. lieft valve convex 
in tlie umbonal region, with a sharply-pointed rather elevati^d 
uml)0. I^ight valve more depressed than the left and the umbo 
inconspicious. Dorsal margins on both sides straight, those 
anterior to the umbo obliquely inclined, those on the postfjrior 
straight; anterior ends small, the margins rounded ; posterior 
alations small, flat, the margins rectangular. Sculpture of micro¬ 
scopic concentric lines, 

Obs .—This very delicate shell, or fragments of it, occurs through¬ 
out the Pachydomclla calcareous mudstone, of which so much of the 
collection is made up, in large numbers in association with the 
still more common Pachydomella chutus. In not a single instance 
have I seen the test complete in any one specimen, the usual con¬ 
ditions being that of internal casts, or the latter with fragments 
of test adhering, which must have been very thin and fragile. 


’ Mooro—Quart. Joum. Geol. Soc., xxvi., 1870, p, 261. 
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The outline is that of my conception*^ of Paeiidavicnhi anomakv 
Moore, sp., but out of the immense number of specimens and 
fragments not one has shown the characteristic sculpture of that 
species. Indeed, the only trace of ornament on the shell of 
P, papymcea is that of a few concentric, almost microst^opic lines ; 
the test is far too thin to carry the well marked decussate sculp¬ 
ture of F. anoma/a, 

I believe it to be one of the undeterminerl valves figured at the 
reference above. 

The specific name is in allusion to the delicate nature of the 
test. Figures will be given in a subseciuent part. 

Genus Macooyella, Eth. fiL, 1892. 

(Geol. Pal. Q’land, etc., 1892, p. 451). 

MaCCOYKLLA OOIUUEXSIS, Moore, sp. 

(Plate Ixi, figs. 1-G). 

Avlcula roi'biensis, Moore, Quart. Jou!*n. Geol. Soc., 1870, xxvi., 
p. 246, pi. xi., f. 7. 

Maccoyella r.orhimsis, Eth. fil., Mem. Geol. Survey N. S. AY ales, 
Pal. No. 11, 1902, p. 21, pi. i., f. 6-10 (/or st/mmomy). 

Ohs. —In the phenomenally rich calcereous shale containing the 
preceding species and FachydomeMa chufns occur a large number 
of left valves agreeing in every particular with the corresponding 
valve of 31, Qorbieims, except in that of size. The maximum 
measurements of this species are approximattdy two and a quarter 
inches in length by two and a half inches in breadth, whereas in 
the specimens under review the average is about one half of th(^^ 
above; other than by this discrepancy, I am unable to differentiate 
between the respective specimens. In other words, those collected 
by Mr. Blomfield are M, corbimsis in minature, and seem to 
represent a dwarf race of the species. Here and tliere, it is true, 
are examples with a greater breadth in proportion to length than 
in 31, corbiensis proper, but this cannot be allowed to weigh in 
the face of more important features. Again, the posterior alation 
seems to be more highly developed in some examples than in 
larger individuals from other localities. One specimen fortunately, 
although worn externally, Imw the internal structure admirably 
preserved, particularly tW of the articulus (PI. Ixi., fig, 1). 


Etheridge—Mem. K. Soc. S. Austr., ii,, 1, 1902, pi. ii., f. 1. 
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An interesting point occurs in connection witli the relation of 
these shells to Oxytoma mchwoodpnsis^ inihi.” The shorter and 
broader examples closely resemble this, but the costie in the latter 
are so much less in number. Before n^legating 0. rockwoodenais 
to the position of a synonym of J/. it will he necessaiy 

to see the interior of the former ; should the two articuli agree, 
and my assumption that the prescmt fossils are a dwarf race of 
the latter, it will l)e useful to distinguish them by using the name 
of the first in a vari('tal sense for the present fossils. 

Aucki.la, 1H4(). 

(Reise in das Pc'tschora Land, 184fi, p. 297), 

Aucella IIUCJIIENDEVENSIS, Ethi^ridyr, 

(Plate Iviii.; PI. Ixi., figs. 7-12). 

Aric.tila Etheridge,Quai't. Journ. Geol.8oe.,xxviii., 
1S72, p. 34fi, pi. XXV., f. 3. 

AurfdJit Eth. fil., Mem. R. 8oc. 8. Austr., ii., 1, 

1902, p. 14 (fitr syniniomy). 

Obfi .—Foremost among.st the specimens of this (collection is a 
very beautiful weathered example of this species, by far the fiiu'st 
group I have se(‘n. Although the shell is now well known, other 
and smaller specimens ncveal some points of structure nut hitlucrto 
noticed. 

'13i(» group (PI. Iviii.) displays to great perf(‘ction both valves, 
some in a]>position. Amongst other notable points arc', the size 
attained, gradual fading away of the delicate costae on the left 
valve from the umbonal region downwards, and th(» oblique fan¬ 
like outline of the right valve. 

From the smaller specimeiiH already referred to w(* learn that 
the small triangular auricle of the right valve was in some cases 
received (PI. Ixi., fig. 10) in an antcuior infiection of the cai-dinal mar¬ 
gin of the right valve Another spc'cdmen displays the ccuitral and 
post(U'ior portions of the cardinal margin of the left valve (PI. Ixi., 
fig. 11) as a bmod sub-triangular concave area, but without a 
chondrophore; the caixlinal margin of the right valve posterior to 
the umbo is thickened, but without forming a defined area. 
Another very interesting fact in the riglit valve is the delicate^ 


® Etheridge—Oeul. Pal. Q’land, otc., 1K92, p. 44H, pi. xxiv., f. 15. 
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crenulation of the lower margin of the auricle, and the concave 
dorsal margin of the valve opposite to it (PI. Ixi., fig. 7); this 
crenulation aiises from a rugosity of the concentric lamime of the 
surface at those particular points. 

On comparing the articulus of A. hnyheiidenmsis with tliat of 
Maccoyella we notice the absence of a chondrophoi-al button in 
the right valve, nor so far as I know, has tlu? blunt tooth said to 
exist in the right valve of Anedht been seen in an Australian 
specimen. 

Genus Modiola, Lamarck, 1799. 

(Mem. Soc. Hist. Nat. Paris, 1799, p. 89). 

Modiola dunlopknsis, Efh.Jll. 

(Plate lx., fig. 6). 

Modiola dnnlopeyisis, Eth. fil., Mem. Gcol. Survey N. S. Wal(‘s, 
Pal. 11, 1902, p. 23, pi. v., f. 4 and 5, pi. vi., f. 1 and 2, pi. 
vii., f. 1. 

Ohs. —A single specimen is present, rather more than the 
posterior third of the conjoined valves. It is the fii'st occurrence 
of the species in Queensland known to me. 


Gemis Trioonia, Ihtiyuihr, 1789. 

(Encycl. Method., L, 1789, pi. xiv.). 

Trioonia oinotuta, Efh. JU. 

(Plate lx., fig. 9). 

Triqonia ciuctuto, Eth. fil., Mem. Hoy. Soc. S. Australia, ii.,pt. 1., 
' 1902, p. 28, pi. iv., f. 4-6, (?) 7. 

Ohs. —This is represented by an external impression of the 
antero posterior two thirds of the united valves. The fluctuating 
costie are well shown Avith large nodes along the margins of the 
cinctures; the latb^r are broad. This is the first occasion on 
which C. cinctuta has been met with outside the Lower Cretaceous 
of South Australia. 

Genus Grammatodon, Meeh and Worthen, 1858. 

(Proc. Acad. Nat. Sci. Philad., 1858, p. 419). 

Gkammatodon (F) DAlNTtttfifci, ^>. nov. 

(Plate lx., figs. 7 and 8). 

Sp. Char .—Shell longitudinally oblong, e(|uivalve. Valves 
tumid, particularly in the umbonal iegioris Which are travtoi^ 
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by faint, posteriorly-directed cinctures, and separated from the 
remainder of the posterior ends by curved, rounded, but at the 
same time prominent diagonal ridges. Cardinal margins wide, 
but hardly as wide as the valves ; umbos tumid, depressed, and 
faintly prosogyrate, quite anterior but not terminal; area long 
and narrow, with straight ligamental furrows ; hinge plate narrow, 
with four and perhaps five short, oblique, inwardly directed 
anterior denticles, and five long upwardly and outwardly directed 
posterior denticles, the whole of them transversely striate. Ad¬ 
ductor scars faint. Ventral margins gently rounded. Anterior 
ends sliort, steep, the margins well rounded but not oblique; 
posterior ends forming quite two-thirds of the valves, at first 
tumid, but lx?yond the diagonal ridges flattened and alat€% the 
margins obliquely truncate above, and rounded below. Sculpture 
of concentric lines at irregular distances apart and of varying 
strengtli, crossed by fine radiating costse, alt(‘rnately larger and 
smaller })roducing an ill-defined cancellation ; the costie in and 
around the cincture are stronger than the remainder. 

Ohs .—I employ the name Gmmmatodoii as originally intended 
by Messrs. Meek and Worthen, and as distinct from their 
ravalJeJodon}'^ At the same time 1 do not feel entirely satisfied 
that th(i pr<?s<mt shell is a (rvammatodon in consequence of the 
oblique posterior teeth rather than the latter parallel to the 
cardinal margins, and also from the fact that all tlie denticles art? 
transversely striaIn the possession of this striation it re¬ 
sembles a Cretaceous genus of Conrad^s Polynnna. 

In some respects G.(?) dnlntreei resembles a previously described 
Ba7'bfUiaAike Arc—Cucidhra hendersoni^ mihi,^‘ from the Lower 
Cretaceous of the Tambo district, Queensland, which, I regret, I 
am unable to compare with it. In the species mentioned the 
umbos are so much more central, and without umbonal cinctures 
that I think the two shells can hardly be identical. 

G. (?) daintrefii is associated with Aucella hughendenensis. 
Named in honour of the late Richard Daintree, C.M.G., a former 
Government Geologist of and Agent-General for Queensland. 


Pamlltlodony M. and W. = Ifaerodow, Lycett (now Muller), HlacrodMi^ 
Beui^liausen, and Beuihansenia^ Coesman. 

Etheridge—Geol. Pal. Q*land, etc., 1892, p. 468, pi. xxvi., f. 2 and 8. 
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Genus CuRBULA (Jirutfuiere), Lamarck, 1801. 

(Syst. Anim. s. Vert, 1801, p. 137). 

COKBULA SUPER-CONCHA, sp. nOv\ 

Sp. Cfuir, —Shell inequilafcerally subdeltoid, tumid, with well- 
marked posterior production ; slightly inequivalve. Valves very 
tumid and projecting in the umbonal regions, with large and 
highly pronounced epiostraca'*^; articulus unknown ; cardinal 
margins strongly triangular, but without a defined escutcheon : 
umbos piusogyrate. Anterior ends of less width than the pos¬ 
terior, the margins broadly rounded; anterior slope nearly straight 
walled. Posterior ends moderately produced, nasute but not 
rostrate or truncates; posterior Hloi)e pronounced, flattened, or e\en 
a little concave, bounded by a curved diagonal ridge. Ventral 
margins on the anterior sides obtusely I'ounded, on the posterior 
curved obli(|uely upwards. Sculpture concentric and fine, both 
valves similar. 

Obs, —Nothing approaching this well-marked shell has been so 
far as I can ascertain, deHcril)ed from our Cretaceous rocks. It 
is i*eferred to Vorhula purely on outward charact(‘rs. 

One of the most marked features is the ^’e^y pronoune(‘(l um¬ 
bonal and infra-umbonal epiostr.acum (as 1 term it) in both valves, 
marking growth stages. This is a pronounced feature in many 
Vorhula, although not in all, but here these stages are important 
and appear to be almost a specific character. The de])th to which 
the first stage extends is variable, but not infrequently occupies 
at least half if not more of the length of a valve. The sculpture 
is fine and linear, and without concentric corrugations as in some 
species. 

I have failed to find any near ally in Cr(^tace(>us I’ocks, although 
were C. traskii, Gabb‘^ less rostrate, it would not be unlike the 
present shell in outline ] a similar remark also applies to C. 
hnckmani, Buckman^^, an Oolitic species. 

Figures will be given in a subsequent part. 


I cuiploy this tomi to signify tliat most inarkcd of growth stages looking 
like a shell upon a shell. 

Oabb—Report Geol. Surrey Califoniia, i, 4, 1864, p. 149, pi. xxii., f. 121, 
121a. 

Lycett—Sujipl, Mon. Moll. Gt.*Oolite, etc., 1863, pi, xxxvii., f, 8, 
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(tenas Pachydomella,’'' nor, 

OOs. —Tlie single speeiiis eoinpristnl in this genus, altlioiigh 
diminutive', is a most important one geologically. Within the 
area from which Mr. Bloomfield’s (jollection was made, it evidently 
marks a well defini'd horizon, and occurs in countless numbers. 
Had it not Immui for this, 1 would not have ventured to describe 
it from the very simple fact that 1 am unable to give* any definite 
generic characters except the edentulous condition. The slab 
figurerl on PI. lix., will afford some id(^a of the enormous 
numbers in which tliis little shell occurs. Furthermore, its 
external cliaracters are such that it can be easily recognized in 
the field, and this with its highl}^ gregarious nature will always 
afford aid to tlu^ field geologist. 

Notwithstanding its plentitude and in a Cv)mparative sense its 
thick t('Ht, I have Ueru unable to obseiwe either the adductor 
scars or pallial line ; for all T can s3<‘ to the contrary the latter is 
entire. IJndi'r these circumstanci^s tlie following description 
must s(*rve both as a gf'neric and s}>ecifi(* definition. The name 
must be regarded for the prest'iit, simply as one of convenience;. 

Pac'Mvdomella <4irTi s”', 

(Plate ixii,, figs, 

S/). (-Shcdl small, ti*ansversely ovate, trigonal, vi'ry slightly 
inecpiilateral ; test thick. Valves convex, tlu' convexity int;r(;ased 
by one or more epiostraca, the umbonal one usually large and pro‘ 
Jecting, when more' than onc^ on each valve, tliey t)verlap from 
above downwards. Cardinal inargiris slightly angular ; neither 
lunule nor escutcheon ; articulus edentulous ; umbos prosogyiutt;, 
small. Anterior ends slightly less than the posterior, the margins 
of the former rounded, those of the latter more obtuse : posterior 
slope present, but ill defined. Ventral margins widely semi¬ 
circular. Sculpture concentric and delicab;. 

Ohn —f am not able to suggest even an alliance for this gre¬ 
garious mollusc. The name J^ftcht/domella is not to be taken as 
thereby indicating a relation to the Permo-Carboniferous genus 
PachydomnSy it is gi'^-en simply in allusion to tlie thick test and 
small size, and the specific; name similarly refers to the prominent 
overlapping epiostraca, that form so marked a feature on each 


TTttXV?—thick, So/xos house. 
x^Tos ^heai)ed up. 
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valve. At first sight the general appearance reminds one of the 
Cm'hnla group, but any alliance therewith is at once discounted 
by the edentulous nature of the articulus. 

I have examined a large number of internal casts, but only 
with negative results ; all the internal features of the test must 
have been very weak. 

In view of future research, 1 would like to point out that 
Moore descril>ed a small bivalve as MacAra trigoncdis^'^, and said a 
thin slab from the Nive River Downs “appears to be almost 
composed of this little shell.” Moore's figure was drawn 
from a very pool* specimen, that is certain. It is equally 
clear the figure in question, as it stands, does not represent the 
present species. At tlie same time allowing for Moore's very 
brief descriptions of his Australian shells, and the often imperfect 
material figured, there is the possibility, both l)eing gregarious, 
that 3/. triijonaliH and ehvtuH are on(» and the same ; on the 
other hand the test of the latter is not thin, and supposing them 
to ultimately prove identical, they are not a Maefra, 

Genus Cytiibrea, Lamark, 1806. 

(Ann. Mus. Hist. Nat. Paris, 1806, vii., p. 132). 

CvTHEREA (?) MOORKl, Kth. jxh 
(Plate* Ixii., figs. 1-3). 

Cyprina (?), sp., Hudleston, Geol. Mag., i., 1884, p. 341, pi. xi., 
f. 7a and b. 

Cytherea (Gyprinal) Mcm’eij Eth. fil, Geol. Pal. Q’land, etc., 
1892, p. 474, pi. xxxiv., f. 12 and 13. 

Sp. Char .—Shell ovate, width and length nearly equal, in¬ 
equality of the sides well marked. Valves tumid in the umbonal 
regions frequently through the presence of well marked epiostraca ; 
compressed ventrally, Caixlinal margins sharply angular ; lunule 
widely diamond or lozenge-shaped; escutcheon undefined. 
Anterior and posterior ends very unequal, the latter much the 
larger, occupying at least two-thirds of the shell width, and 
slightly obtusely produced; anterior and ventral margins are 
well and i*egularly rounded, but the posterior is more sharply 
rounded than the anterior. Sculpture concentric, of very regular 
grooves with flat interspaces. 


” Moore—Quart. tToum. Geol. foe., xxri., 1H70, p. 26S, pi. lir., f. 6.J 
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Oha .—The imperfect shell figured by Mr. Hudleston from South 
Australia, and to which I applied the name of Cythsrea moorei 
is the only described bivalve with any relation to the present 
form. There are numerous specimens in the collection, smaller 
certainly than that represented by Hudleston’s figure, but not 
otherwise sufficiently differentiated to wai*rant separation. 

I know not what to make of Aatartfi witlhnnhillaemisj Moore, 
tlie figure portrays so imperfect a specimen, but the sculpture is 
certainly like that of the present fossils. 

GASTEROPODA. 

Genus Cancellaria, Lamarck^ 1799. 

(Mem. Soc. Hist. Nat. Paris, 1799). 

CaKCELLAUIA (?) TERUAUE(iINKN8IS, HjK nor, 

(Plate lx., fig. 11). 

Sp. Ghar. —Slu^ll small, ventricose turbinate, whorls four,sharply 
differentiated from one another in size, and all more or less 
shoulderdik(^ around the sutures. Body whorl ventricose, greatly 
exceeding the penultimate wliorl in size, and rendered [(juinqu]- 
anguhir by several [five] transverse ke(ds, crossed by prominent 
equidistant costa? ext(*nding from the suture across the two first 
keels only, or perhaps nearly as far as the third ; antepenultimate 
whorl with certainly thi*ee and perhaps four keels. 

Obs. —The mouth is unknown to me and the tentative reference 
to Cancellaria is based only on form and sculpture. 

I have already described*^* the body whorl of a univalve 
(Delphinnla (f) sturti) from the Lower Cretaceous of South 
Australia with distant spiiul keels, bub without longitudinal 
costaa forming a kind of coronation ; the actual relation of the two 
has yet to be shown. 

Genus Vanikoropsis, Meek, 1876. 

(Report U.S. Geol. Survey Territories (Hayden's), ix., 1876,p. 351). 

Vanikoropsis (?) stuarti, EtLfil 
(Plate Ixii., figs. 9-13). 

Vanikoropsis (?) Stnarti, Eth. fil., Mem. H. Soc. S. Austr, ii. 1, 
1902, p. 42, pi. vi., f. 18-20. 


** Moore-^uart. fFoum. (4eol. Soc., xxvL, 1870, p 250, pi. xii., f. 12. 
Ktheridge— Mcra. E. Soc. 8. Austr., ii., 1, 1902, p. 41, pi. vi., f. 21 and 22. 
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Cfmr. — Shell more or less iiaticifonn, sub-globose; spire 
slightly elevated ; tt^st thick. Whorls four, the posteiior globose 
and straight walled ; sutures channeled ; body whorl much ex¬ 
ceeding the others in size, inflated, convex above ; inner lip 
reflected and slightly channeled or grooved. Sculpture when 
unworn of spiral, equidistant slightly wavy ridges separated by 
wider valleys, and the whole crt)ssed by a variable nuinl)er of 
oblique costie, which on the posterior whorls pass from suture to 
suture, but on the body whorl are confined to the postei ior con 
vex surface only ; the points of intersection are minutely nodose, 
whilst the crossing of these two systems of ridges con\'erts the 
valleys into a series of small (jiuMlrangular spaces. When 
w(»ath<*red the minute nodes become worn off leaving small 
depressions, and these, add('d to the aheady mentionefl ejuadran- 
gnlar spaces give to this supcirinduced sculpture, a highly ornate 
appearance. 

Obtf .—This little naticiform shell is by no rne^ns uncommon in 
the Pachydomella calcareous mudstoiu;, although this is, to im*, 
its first occurrence in the northern extension of our Lower Cre¬ 
taceous. 

The costa" appear to be veiy variable in number, inth'od one 
specimen is provided with so few as to almost separate it from 
the remainder. W'hon completely divest(‘d of the sculpture layei’s 
and the mouth imperfect, it is almost impossible to distinguish 
V. (^) >itnarti from Psruduniaura v(fri<ibifis, Moore, sp.*^’ 


Ofiii.ftfi Anisomyon, Jlcf/c and Hayden, 1860. 

(Am. Journ. 8ci., (2), xxix., 1860, p. 35). 

Anisomyon (?) dki^ressus, x/a nov, 

(Plate lx., figs. 13 and 14). 

Char .—Shell o\ ate-elliptical, patellifonn, depressed, the ends 
not (Hjually broad ; lateral margins sub-parallel, convci’ging 
slightly towards the posterior (?); apex depressed, obtuse, nearly 
central; both anterior and posterior slopes convex, the former (?) 
the more abrupt. 

Ohs .—I take the present opportunity of figuring a shell not 
comprised in the Blomfield collection, because although in a 
poor condition it entirely differs from Ixith the Patellifonn shells 
previously d(*scribed. The name Anisomyon is applied to it solely 


20 Etlicridgc— Mcin. Oeol. SuT\ty N.H.Wale«, Pal. No. 11, 1902, p. 40. 
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from its resemblance to some of the Americ/in species so referred 
by Meek and Hayden, particularly J. anhovafuny M. and H.,'' as 
I have not seen the peculiar muscle scar typical of the genus. 

The specimen is much exfoliated hence the sculpture is unknown, 
but there is no trace of radii as in Siphonaria myntvdli^ Eth. 
fil.'^“ It fnay be distinguished from the shell termed Acrntm (?) 
mormvoodniititt^^ by me, to which it is much more nearly allied by 
the outline and relative size of its parts. 

Loc ,—Three miles north-west of Kensington Downs Homestead, 
Kensington Downs, near Longreach, (.Queensland (.^1 ./. hJwen). 

(r^niiis Odontostomia, Flnniu(j^ l ’^ 28 . 

(Hist. Brit. Animals, 1828, p. 310). 

OdoNTOSTOMIA (?) CKETACEA, Sp. VOV. 

(Plate lx , figs. 10, 10a). 

Sp. Char .—Shell robust-conr)id, spin* short. Whorls three 
and a heterostrophie apex ; body whorl inclined to be globose, 
the outlirKi r<»nnd(‘d : penultimate and antipenultimate whorls 
almost straight walled ; heterostrophie apex globose, apparently 
of more than one whorl, lying at righc angles to the axis of the 
adult shell in which it is slightly immersed. Sculpture of delicate 
revolving lines crossed by etjually fine straight transverse lines or 
costic producing a fine cancellation. 

Ohn .—This is referred to Odoyitoafomia with reservati<.)n as the 
mouth has not been seen, but the distinct heterostn>phic apc'x 
clearly points to tins g(*nus or one of its close allies. The group 
of Mollus(;a to which this shell belongs appears tobi* little known 
in the Cretaceous; Stoli<Jzka has described one si)ccies but it is ([iiitt* 
distinct from 0. (?) rrefacra. 


Meek and Hayden —Report tJ. 8, Geol. Survey Territories (Hayden’s), 
ix., 187(>, p- 291, pi. xviii., f. 5d and 6. 

Etheridge--Geol. Pul. Q’laiul, etc., 1892, p. ST**!, jil xlii., f. 9. 

** Etheridge—Ree, Aii»tr. Mu'?., v., 4, HK)4, p. 251, pi. xxvii.. f. 5-7. 



NOTES ON THE ABCHTTECTURE, NESTING HABITS, and 
LIFE HISTORIES op AUSTRALIAN ARANEIDJi), based 
ON SPECIMENS IN THE AUSTRALIAN MUSEUM, 

By W. J. Rainbow, F.L.S., F.E.S., Entiomologist. 

(Figs. 53-54). 

PART VI.—ENTELEGYNiE (Continued), 

Family ARGIOPID^ (=:EPEIRID.E, AucL), 

Formerly this family was considered as including all and only 
those species whose snares are geometrical or orbicular. Dr. 
McCook in his great work' adopted this method. Since, however, 
some species, which cannot under any consideration be regarded 
as Argiopidce, fabricate orbicular webs®, and some true Argiopids 
do not, any classification which has for its basic principal the 
method or style of architecture, must of necessity be artificial 
and unscientific. This doubtful system of classification, of course, 
is not by any means new; it was used by the old school of natura¬ 
lists, and so far as McCook is concerned, is interesting only from 
the fact that so modem and capable a student still apparently 
adheres to and even justifies it. 

The family is extensive and widely spread, and the species 
comprising it sedentary. Simon has divided it into four sub¬ 
families, viz., Linyphiinw, Tetragnathinte, Nephilinae, and Argio- 
pinte, and these latter again into numerous groups or sections. 

Suh^family, LINYPHIIN.J;. 

Tlie Linyphiinae are regarded by some authors as entitled to 
absolute family rank—Linyphiidae, but Simon has included them in 
the Argiopidae as a sub-family. In doing so, the author quoted, 
points out that though it is possible to trace a number of constant 


> McCook—-American Spiders and their Spinning Work, i., 1889, p. 17* 
* Kainbow—Bee. Aust. Mus., iv., 3,1901, p. 138. 



AKCHITKCTUBE OP AUSTRALIAN AKANEIDiB—RAINBOW. 331 

• 

characters that separate Theridimi from Linyphia, it is not so 
easy to separate the latter from Armieus ; the single feature relied 
upon by authors to distinguish the two latter, namely, the greater 
or lesser width of the clypeus being of little value and not even 
constant. On the otlier hand there exists between Linyphia and 
Aranevs all possible passages, in which respect the sub-family 
Tetragnathince is particularly interesting*. 

Linyphiinse are divided into three natural groups : Erigoneae, 
Formieineie and Linyphieae, and of these the first and third occur 
in Australia. The second includes two genera, namely, Formieina, 
Canest., and Solmysa, Sim. The former is apparently restricted 
to the Meditteranean region, and the latter Japan. 

Tlie head-quartei*s of Erigoneie are apparently Palaearctica. The 
group contains upwards of sixty genera, and an immense numlx^r 
of species. Very few are known from Oceania, and only one 
species, Neriene aualis, Sim., lias so far l>een de.scribed from 
Australia (Victoria inter.^). The geographical range oi Neriene^ 
Blackw., is “ Europa et Reg. mediterr.; Asia sept., centr. et 
orient; Amer. sept, et merid.; N.-Hollandiaet N.-Zealandia.”* 

The Linyphieaj group embraces about twenty-seven genera, some 
of which are of world-wide distribution. Two only, however, are 
known to occur in Australasia: Bathyphantes^ Menge, and 
Linyphia, Latr. Of these the range of tlie former is “ Europa ; 
Reg. mediterr.; Asia sept., centr., orient, et merid.; N.-Hollandia 
et N.-Zealandia; America sept, et merid. andina,’^** and of the 
latter, “ Orbis reg. om. frigidte, temp, et rarius calidte.*'’ Bathy- 
phantes is represented by B. tvehurdi ; it was described by 
Urquhart as a species of Liwyphm^, and was based upon a single 
specimen collected at the Jenolan Caves, N. S. Wales. Four other 
species, namely, A. melanozantha, L. quindecim-puncMta, L. sub- 
lutea, and X. niteus, have Ixjen described by the same author 
from Tasmania.** 

The webs of our native species have not becui noted ; nevertlie- 
less, wherever the Linyphiinie have Ix^en studied, they have been 
found to make either a flat or dome-phaped web, supported above, 
below, and laterally by numerous irregular threads, the spider 
standing, usually, underneath in some comer out of sight. I once 


* Simon—Hist. Nat. des Araign^, 2nd ed., i., 1892, p. 593. 

* Simon— Loc, cit,, p. 667. 

^ Simon— Loc, cit., p. 667. 

® Simon— Loc. cit., p. 706. 

’ Simon— Loc. cit., p. 707. ^ 

•* Urquhart —Trans. N. Z. Inst, xxii., 1889, p. 236, pi. xvi. fig. 2. 
^ Urquhart—Proc. Boy. Soc. Tas., 1892 (1893), pp. 103-108. 
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saw, at Guildford, unioiig some course herbage, a small dome- 
shaped snar(», such as described above, but the architect was not 
at home. Probably it had fallen as piTy to some lizard. The 
dome of the web was very closely woven. These spiders are very 
small ; they may be found among coars(‘ heibage, under ledges of 
rocks, among reeds in marshes, and in angh's between branches of 
trees. None of the Linyphiina* constru(‘t orbicular snares. An 
immature lAnyphm^ sp. colh'cted by me was taken witli the sweep- 
net. Tliey do not appear to be very numerous. 


Suh-fumily TETRAGNATHIN^:. 

This sub-family is divided into seven groups, for which Simon 
proposed th(i following names: Cyatholipeie, Pachygnathea^, 
Tetragnathese, Meteie, Nesticea*, Aziliete, and Diphyeie. The 
third and fourth of these are repi‘es(?nted in the Australian fauna. 

Seven genera have been assigned to Tetragnatheic and two of 
thcvse occur in Australia, namely Tetraynatha^ Latr., and Evetay 
Sim. 

The genus Tetrayiiatha is very widely destributed, its gt*o- 
graphical area being defint'd as follows : ‘‘ Orbis totius reg. calid., 
temp, et frigidic.”^^^ The majority of Austi’alian species occur up 
north, but two, at any rate, are found in Tasmania : T. maryarl- 
fata, L. K., Port Mackay ; L. K., Bowen, Port Mackay, 

and Kockhamplon ; T. rufn^iventritty i)ol. L. K), Port 

Mackay and Bowen ; 2\ cylindriva^ Walek. (?), Sydney ; T. cowica, 
L. K., Bowen, Sydnej’, and Tasmania; 7\ iutubercuhita, L. K., 
Rockhampton, Bowen, Port Mackay, Peak Downs, Brisbane and 
Sydney; 7\ demwsa, L. K., Bowen, Peak I)owns, Rockhampton, 
Gayndah and Sydney; 7\ gmimata, L. K., Port Mackay; T, valida^ 
Keys., Peak Downs, Gayndah and Sydney; 1\ p\>tenBa^ Walek., 
Rockhampton, The Pelew Islands, and Ovalau, Fiji. Em^a is re¬ 
presented in Australia by two species, one apparently peculiar to 
our mainland, and the other a Malaisian form. They are E. 
eaudiferci, Keys., Sydney ; and E. ampnJIa, Thor., Rockhampton 
and Malaisia. The range of this genus is : “ Europa; Reg. 
mediterr.; Afr. occid. (filum^ E. Sim.), India ; Japonia 
Karsch); Malaisia (anyuilla, javana^ Thorell) ; ISova-Hollandia 
(caudi/era^ Keyserl.); Amer. sept, {vermiformis, Emei*t.)”^^ 


w Simon—Hiet. Nat. des Araign^e?, 2nd ed., i., 1892, p, 724. 
Simon— Loc, oii.f p. 725, 
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Among orl)-weavers, to wliicii this group of spiders Ix^longs, 
there are very distinct types, and their webs are equally so. 
Som<‘ of the latter are horizontal or slightly oblicjue and others 
pei‘pe])dieular. The horizontal and oblique orbicular webs are 
almost invai iably the work of ^jpecies included in this sub family. 
When a web is oblhpje, it is due to the nature of its surroundings. 
"JV^tragnathid H]iares are usually constructed over narrow running 
streams and creeks; hence, in the event of om* bank being lower 
than the other, the natural result would be an oblhpu' web. 
Although the s])<‘ci(‘s af»pear to pnd’er tlK‘neigh))oui'hood of NvaUT, 
including not only creeks and water holes, but also swampy areas, 
they may nevei*tb('l(‘ss 1 h‘ found at times eonsiderable distane(*s 
away, so that it is no unt-ommoii (^x])eri(‘nc(‘ for tb(‘ collector to 
find a 1V‘tragnatbid s])id(‘r and its snare among eoarsc' li(‘rbage. 
Wlieii alarmed these* spi(l(‘]s will sometimes simply (hop from the 
web, and hang by a thread of silk in mid-air. Thus suspended 
tli(* (T(‘ature looks like a bit of stick ; at other tirni's th(‘y scuttle 
aw ay from their webs w ith great rapidity and S(‘ek shelter among 
n(‘ighl)()in iiig plaids and buslies. Upon these tb(‘y rest, secure 
from persecution, owing to their colouration. Their long cylin¬ 
drical bodies, and still long(‘r att(‘nuated h^gs, add to their 
prot(‘etion. A ’'.ri'tragnatbid when coiumling its(*lf upon a shrub 
or coarse grass stn'tebes itself along tiu* stem upon which it has 
sought refuge. H(‘re, with its body clos(‘ly adpi‘(\ss(^d, its first and 
second [laii’s of legs stndclied well forwvard, and the third and 
foui'th pairs as carefully directed bac^kw'ards, it rests in perh^ct 
security. When nqiosing at the centre of the wa'b, tin* position 
just deserib(‘d is maintained, with the exception that the legs are 
not str(*teh<*d <[uite so straight, nor are they placed (piite so closely 
logetln*!'. The webs of Tetragnathime consist of the usual 
uutrn- lines and guys which go to make tlie framework, and which 
are. of coui'se, attached to plants, rocks, posts and the like upoiii 
lh(' hanks, or hetw(*en clumyis of reeds growing in the water. 
From the outer lines the radii extend towards the centre or 
“ huh ” , tile latter is ojien, and consists of a series of notched 
com*(!ntri(; lines, and these form a group by themselves. lk*yoiid 
the huh there is a frei' space, and then a further series of larger 
and moi>* widely separati*d concentric lines. The number of radii 
and eoncentries varies somewhat, but the principle of construction 
is always the same. As a rule there are from eiglit<*eii to twenty 
four radii, eight to fourteen concerntrics, and five* or six notched 
liru's in the huh. The cocoon of T. cylindriva is round, aliout a 
(juarter of an inch in diameter, line and closely woven, white with 
grwn tufts ; it is invariably fixed to some object near tlie web. 
Tn connection with the species just quoted, it is interesting to 
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note that it is able, when it drops upon still water, to skim 
across the surface. Certain spiders, such as those of the 
genus Dolomedenj Latr., have long been known to possess this 
habit, but one would hardly have associated such with the 
Argiopida*. Personally, I am inclined to think tliat so far as 
Tetra(j7iatha is concerned it is only resorted to as a last resource, 
—that is, when the creature finds itself so situated, and with its 
retn?at cut off. Indeed, if a floating stick.oi* leaf be near, it will 
instantly avail itself of it. Dr. H. C. McCoi)k has record(»d an 
American spider— yraUator, Hentz^^—that has acquired this 
aquatic habit, but he also points out that when it is skimming 
over the surface of the water, it stands high upon its legs, raises 
its abdomen, and pays out threadlets of silk, much after the 
manner of aironautic spiders, and that these threadlets act as a 
sail. 

The Meteje introduce the student to a group of comparatively 
small, yet extremely brilliant sj)idors. Tlie groups consists of ten 
genera and many species. Of these genera two, /.c., Metay C. 
Kocb, and Anjyroepeira, Emert., occur in Australia. The range 
of Meta is “ Orbis totius, reg. temp, et calidie”'”; and of Ari/yru- 
epe.ira^ “Orbis totius reg. tropica* rarius sub^tropicn*.'’’^ The 
genus Ortiimmie^ Thor., although iu)t yet known to occur in Aus- 
ti’alia, may nevertheless be hereafttu* recoided, at any rate* from tlu* 
more nortliern and tropical areas ; at present its range is defined 
as “ Malaisia ; Polynesia et ins. Madagascar.''‘• 

All our Australian species have been assigned by authors to U.w* 
genus Meta^ but notwithstanding this some are undoubtedly 
Argyroepeira. One species described by L. Koch (from an im¬ 
mature female) is I'egai’ded by Thorell as a \rry young Nephila 
maculata^ Fab.**’ namely Meta wimfic. I am inclined to regard 
this, however, (notwithstanding the eminent position of the 
authority quoted), an error. There is in our cabinets a species of 
Meta from the Jenolan Caves district, whicli agi eesso closely with 
Koch’s description and figure, that T hav(i no hesitation in 
assigning it to that author’s species, namely, Meta oimata. 
Further, I have examined many species of Araneidte from the 
Jenolan Caves district, and have not yet met with a Nephila \ 
indeed, I doubt if that genus occurs there ; the winter is 
too cold. _ 

McCook—American Spiders and their Spinning Work, 1889, i., p]). 158- 
161, figs 151,152. 

Simon—-Hist. Nat. dos AraigruW, 2nd cm!., i., 1892, p. 735*6. 

Simon— Loo. ft/., p. 736, 

Simon -Op, Hi. 

Thorell—hagai Malosi e Tapuatm, i, p. iv., 1889; also iii., 1881, p. 150. 

Koch—Arach. Austr., i, p. 134, pi. xi., fig. 6. 
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Of tlio two f^eiiera known to occur in Australia, the forms 
included in the genus Anjyrof'ppii'a are much the brightest. This 
genus embraces sucli well-known and widely distributed species 
as A, cAohe^imm^ Walck., and A. (frniniJata^ Walck., both of 
which are exceedingly common. 

The webs of these spiders are perpendicular, orbicular, and 
veiy r(*gular; the free zone separating the Imb from the spirals is 
rather large. Attached to the fram(‘work of the snare there are 
numerous irregular lin<*s, and these form an exceedingly coin- 
plicati^d network. The ova-sac is iloccose," yellow, and filled with 
concolorous (^ggs; it is usually attaclied to a neighbouring branch. 
A. and A. (frfiHnln/a are num(U-ous enough in orchards 

and gardcuis around S^^dmy ; they are also common in s(?ruh-land8, 
and in })arl;s of the bush that have been cleared 

Snh-faniUy NEPHILTNA^h 
(Fig. 5;i). 

l^lhs sub-family is divided into four groups, namely, Plionog- 
natlu'je, Nephilete, CMitietrea^ and Herenniea', and of these the 
two first occur in Australia The Phonognathem group containing 
three genera, is at present only known from Australia, and the 
speeif's arc few, but Simem considers that some Malaisian forms 
descrih(‘d under the generic names of Auct, and Mihmia^ 

Thor., ar(‘ in all probability n*ferrable to this group. The gencua 
PhoiUHjnatha, occur in “ N. llollandia et Tasmania,” ShtAfotyptm^ 
Sim., “M.-Hollandia,” and Drllochns^ Simon, “ Nova-Hollandia et 
Tasmania. 

Vhonoynatha yrarffri^ L. K.y=zEp(4ra yraeffei^ L. K., and Aleta 
yrarffeif Keys.; Siiiyofypna melattia, L. EpAni mrlania, L.K., 
and M^'fa mehi'ina^ Keys.; A'. mvJanopyyin^ L. K., = i^. mplanopyyia^ 
]j. K.; and Df^liorhas zelwirOj Keys.,=: zelivira^ Keys. All 

of these spiders are of medium size, and tlieir webs and ova-saos are 
similar to those'of the Metea‘. 

The Nephileie include, according to Simon’s classification, only 
one genus, namely, Eephila, Leach. In 1872 L. Koch founded a 
genus whicli he named Nephilengys^ ^’’and which Simon afterwards 
retired into the cool shades of synouomy. But his argument that 
Nophilonyys runs into Nephila would, as pointcHl out by Hogg,‘^' 
(wlio later restored it) “equally serve for connecting through this 
species all the genera from Nephila to certainly Gea, and perhaps 
Epeira (Araneus, Simon).” 

Nephilangys, if it be permitted to stand, a.s I think it should, 
would include of course L. Koch’s iF. schmdtzii (Philippine Islands) 

Simon—‘Hitt. Nat. des Araign^. 2nd ed., i., 1892, pp. 748 9. 

Simon— Loc. eii,^ pp, 760 and 766. 

“ Hogg—Proo. Roy. Soc. Viet., xi., 1899, pp. 138-9. 
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and iV. httfiiKmi (Hoi noo) as woll as N. rainhowi from 

the Up])er Endeavour River, Queensland. 

^f^phMd is almost entirely a tropical genus. Its range is “ Orbis 
totius rc'g. tropicje et rariussub-tropicic.”^^ About a dozen species 
occur in Australia, and one of them K. macnl(Ua^ Fab., the type 
of the genus, occurs throughout tro})ical Asia, Malaisia, and 
Oceania It is indeed, the commonest species collected by Island 
missionaries. L. Koch, has described ten species from this con¬ 
tinent ; W. S. Macleay, one ; and myself, five. 8ome of these 
appear to be varieties of 7nftrnl(if(t. The sp(‘eies an‘ remarkable 
for the great disparity in size of the sex(‘s, the male bc'ing a 
veritabh' pigmy in comparison with the female. Th(‘ act of 
approairhing the ftunale when })airing is often fraught with grave 
danger to the male, ind(?ed he oft(‘n falls to her as pi ey. Never- 
thek'ss, it is appartuit from observation that “ his siz(‘ }>rotects 
him,” for being so small he may at times approach without attrac¬ 
ting her attention seeing that he in\aribly dot's so from the rear, 
but woe betide him if in his anxiety he vibrates tlu' web evt»r so 
little. Having safely a[)proach('d, the mah' makes a sudden spring 
which lands him on one of theliind k'gs of the female, from wlu*nce. 
he nimbly scrambles on to her back, eventually working his way 
to the ventral position, where with his l(*gs thrown round and 
chispingthe abdomen hi* inserts his palpi into the epigynum. The 
a(^t of coition accomplished, the male has still to exercise some 
care in quitting the* web, for delay would bt* disastrous to him. 
A couple of seasons ago I made a curious observation, which proved 
that the female may on occasion, notwithstanding her immense sizt*, 
succumb to the voracious appetite of the male*. I had discovei*ed 
a NephUa imfrirosa^ mihi, in lier web ; she had a mak*. n])on lii'r 
back (abdomen), and I noU*d that his fangs wtu‘e buried theri'in, 
and he was apparently—doubtless, after the act cjf (coition—enjoy¬ 
ing a meal. McCook has recorded a similar act of cannibalism 
in connection with Armu'us h-frir, IIentz,*^'and Jkiron Walckenaer,'~'‘ 
to quote McCVK)k, ^‘saw a male of Epeira inclinata take advantage*- 
of a fi'male of his spi'cies, which was nut able to stir without 
difficulty being full of eggs, to attack, garrotc*, and eat her.” This 
species of cannibalism does not appear to have ln*en often observed, 
but I doubt not it is more common than gi'iierally supposed. 

The ova-sac of vdwwrdsi and N, veiUriv.uHa, mihi, may be 
noted around Sydney from the middle of March to the end of April, 
or the commencement of May. The cocoons are oval and (fig. 5*1) 
enveloped in a dense but loosely wovtm mass of bright yellow silk, 

Simon—Hist. ISat. dew Araignees, 2n(J t?d., i., 1802, p, 755. 

McCook—American Spiders and the Spinning Work, ii., 1890 p. 24. 

McCook— Loo, cit,y Walckaener, Apteres, i., p. 143. 
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Fi^. 51}. Nest of JV. ?T fricosa, llainl). 
aitticlujcl t^) and suspendinJ annnigst t)u‘ stalks of plants adjaoi'iit 
to tlio wel) The wehs of our Sydney and their stnuigth 

to retiiin sjnall hii'ds accidentally ensnared liave ali’('ady been 
desci’ihed by ine.‘^ 

Mucli of the silk of these and congeneric spiders is employed 
by birds to line their nests. In addition U) this A^plnht silk is 
used by savage man for a variety of j)urp()ses. In sona^ of the 
South Sea Tslands it is Hoinetimes aj)plied by him to decorate 
■Rainto'Vf—Pnr Linn. Hoc. N. S. Walep, xx., 1H05 pji. Hot .‘150 





HKCORDS OF TUB AUSTHALIAX MUSEUM. 


carved images, and in New Britain ^it is used as a material iu the 
manufacture of “Smothering Caps.” A specimen of the latter has 
beenpi’esented to the Trustees of the Australian Museum by Dr. J. C. 
Cox, President of the Board of Trustees. It is conical in shape, 
about 2ft. 4|in. long and 8 inches round tlie base, somewhat 
flexible, and therefore capable of distension. In the manufacture 
of thest^ caps a shaped frame is passed over and under the wc^bs 
of orb-weaving spiders until a sufliciency of the material is felted 
thereon; it is then removed in one piece. It is said that these caps 
are used for smothering adulterous women. On the atoll of Funa¬ 
futi, the natives utilise tlu^ webs of orb-weaving spiders for making 
nets to catch mosquitoes and other insects. A forked stick is 
converted into a hoop by tying together the extremiti(‘s of the 
arms of the fork. This is then passed over and over thi'ough 
orbicular snares until the hoop is filled by a membrane of glut¬ 
inous spider threads. With this implement any insect would Ix^ 
struck and meshed.-*"’ 

Ilerenniete is a small group consisting of only one genus and a 
very few species. The genus IL'minidy Thoi*., ranges through 
“ Asia tropica, Melaisia et Papuasia.”-*** It is not unreasonable 
tlierefore to assume that it may hereafter bt', recorded from North¬ 
ern Queensland. 

Famifi/ HYPOCHILID/E. 
Ectatostica troglodytes, Ukjy ami PHt, 
(Fig. 5t). 

In a former volume of tluise Becords I 
figured and redescribed Higgins and 
PettiH'd’s species —Ectafoslicd troijIodytf^H 
= lln'ridioii froijUxhjtes'’^ and quottxl from 
their paper‘'‘’ a notci /v the “ nest ” or 
cocoon of llie species. Since the publi¬ 
cation of my paper a cocoon has been 
added to the colk'ction in the Australian 
Museum (fig. 54). It is pear shaped, 
and was suspended by a narrow neck; 
white*, densely and closely woven, and 
filled with a large numb<?r of yellow eggs, 
the latter surrounded by a quantity of 
Fig. 54. white loose flocculent silk. The female 

-Vest of E, troglodi/len, over her cocoon, and .stoutly 

Higg. and Pett. _ defends egge and young. 

Bainbow—Au»t;. Mui. Mem , iil, 2, 181)7, p. 96. 

Simon^Hist. JNat. des Araignees, Ed. 2, i., 1892, p. 759. 

^ Baiabow—Eec. Amt. Mm., v., 5, 1904, pp. 326-9, pi. xlri., figs 1-4. 

* Higgins and Pettard—Proc. Boy. Soc. Tos., 1883, p. 198^ 



ADDITIONS TO THE AVT-FAUNA of the OOUNI^Y of 
CUMBERLAND. 


By Alfred J. North, C.M.Z.S., Oniitholo^^Hst. 

In tlio “ ProcxHMlin^s of tlio Linnoan Society t»f Now South 
Wales ’ ill December, 1S88,* I recorded “A List of the Birdf; 
found in the County of Cumberland, New South Wales.It was 
a bari‘ list of the specias, without comment of any kind. Nearly 
a decade later in the ‘‘ Handbook of Sydney and thi^ County of 
Cumberland, for the use of the Members of the Australian Asso¬ 
ciation for the Advancement of Science,” T gavc^ a second list of 
“The Birds of the County of Cumberland.” In this list the 
species appeared under their respective or<l('rs and familii's, with 
brief notes us to their haunts, and localities when' tluy could Ik' 
found in tlui County. Of tho.se speck's now added several were 
included in tlu* first list, but omitted in the second. Two of them 
now n'stored EdoIilHoma tenairoatrt! and Munid casta 
thora.c have since been found bi*(HHiing, the former, n'gularly 
visiting and remaining to breed in the County. By far, however, 
the greater number of the additions are due to climatic infiuences, 
principally caused by periods of excessive drought inland, and to a 
less (extent by coastal gah\s. Some of the additions are founded on 
donations made to tlu^ Ti*u.stees of the Australian Musi'um. 
Among the donors, not only of additions to the avi-fauna of the 
County, but of many rare species, may be es^x'cially mentioned, 
Mr. Henry Nowcomlieof Randwick. He has also been a frequent 
contributor to the Mmseum collections for upwards of a quarter 
of a century. Several of tlu; species included in the present 
list, have l>een previously recorded at tlu; time when they 
were obtained, either in the “ ProctXMlings of the Linnean Society 
of New South Wales,” or the “Records of the Australiun 
Museum.” 


^ North— Proc. Linn. Soc. N. S. Wnles, (2), lii., 1888, p, 177IL 
North"-llundbk. Aiistr. Aeeoc. Adv, Sci., Syduoj, 1898, p. 68. 
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OnW PASSEllES. 

Famny PTTLONOHHYNCHTD^. 

C'llLAMYDODEUA MACULATA, 

SpoW^d Bown'-h 'mL 

Only fi single exiiin})le of Lliis speeies lias come under my nutif(‘. 
It was received in the llesh by the IViistiM's of the Australian 
Museum, and was shot in an apple tree in a garden at 8mithti(*ld, 
about twenty miles from Sydney, on the 19th May, 1902, by a 
son of Mr. James Stein, the donor, And during a se^vere drought 
inland. This specimen, a hue old adult male in p(U‘feet plumage, 
was exhibited at a meeting of th<' Linn(‘an So(*i<'ty of New South 
AVales, on the 2r)th June, 1902. 


Family CAMPOPHAtO D.i;. 

EnOfaiSOMA TEVriKO.STHE, Jftrdhtr, 

Jardhif' a ilatrrplllar-ralt r. 

1 first obs(*rve<i this species in the Ci>unty t>f Cumberland at 
Waterfall in lH9S,and later at Hoseville,on the 20th October, 1900. 
It is a regular migrant, arriving in th(‘ latter locality on or* about 
the same date (‘very year, nnnaining to br(‘(‘d, and de]>arting 
again about th(‘ end of January or early in Pebiaiary. Only two 
or three pairs visit the district, one's attention being attrucbsi to 
them by their jieculiar frog-like nok\ A n(‘st found at lloseville, 
on the 30th November, 1901, was built in a foi'ked horizcmtal 
branch of a ('amarivn suberona^ and contaim^d an incubated egg 
This species is more numerous in parts of tla^ adjoining County 
of Northumberland. 

Family MELIPHAGJ 
Entomopiiila pkta, Gould, 

Fainted JJoney-fiafrr, 

This rare Honey eater is nomadic in habits and is chiefly an 
inhabitant of tla*, inland portions of the State. On the 14th 
February, 1901, a nest and two eggs wen^ taken at Fivedock, a 
suburb of Sydiujy, and tla^ parent bird procui'ed. A week later, 
C5olloctirig on l)ehalf of the Trustees of the Australian Museum, 
Mr. H. Grant shot an fwlult male in tlui adjoining suburb of 
Ablx)tsford, and brought back >vit)i him ;ui unflrushed nest of this 
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s|>(jci("s. This is undoulm'diy ont? oi tno most 

hoautiful of tho large Family Melipluigidie, and oiu' with fclie 
most strikingly (*ontrasted phunage. 

Philemon c*iTREO(a:LARis, (lituhl. 

)^'Hofr-th rontf'd Friar-hird. 

This species was apparently <lriven to tlK‘ coast hy the severe 
drought of 1902. Mr. Jl. New'coml)e present(*d a specimen in the 
llesli, tliat ho had shot on the .‘list May, 1902, at Kurnell. 
During tin* following month Mr. Janu''^ Stein trapped one at 
Smithlield, and in duly of llie same y(‘ar. Dr. dames C. Cox, 
CrowTi d’l'iistee, s(‘nt mt^ a specimen foj- idtmtifieation, obtain(‘d 
at Pittw ater. Prt'viously this spetues ha»] not hetui recorded fnun 
th(' (^>unty of Cumh(M ]jind. 


Kntomvza cyanotis, Lath(nu. 

JIJ 

In my first “ Jjist of the Birds found in the County of Cum- 
Un'land, ’ published in the Proceedings of the Linnean Society 
of New South Wales'’in I SS8,'‘J onunK'raUul this speci(‘s. “ Tn 
my s(*ct)nd list publish(*d in the “Hamlbook of Sydney and County 
of Cumberland*’* in 189S, it wxis omitted, owing to the want of 
c<mfirmatory (n’i<lence of its occurrence. J have never setm a 
specimen in tin* flesh, but find that 1 had overhjoked a skin in 
the Refenmce (Jolleetion of tlu* Australian Museum, obtained by 
Mr. Ceorge Mastc'rs at Hope’s (*r(‘ek, in duly, 1^09. 


FiuuUif AKTAMfD.F. 

* 

AuTAMUS AMHVENTHIS, (itmhL 
\\ hifp-cputp<l ITooff StruHiHr. 

Mr. H. N<*'.vcomlK‘proi'ured a specimen at Randw'iek on the 7th 
July, 1902, during the prolonged drought, when other inland 
species w^re driven to the*, coast, ddiis is the only instance T have 
known of it oceairring in the County. 


^ ^'ortli— Proc. So<‘. N. S. Wales, (2), iii., IHHS, p. 1777. 
^ North - tliUKlhk. Austr. Assoe. Adv. Sei , >Sydiiey, THUS. 
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Family PLOCEID^. 

Muni A oastakeothorax, (rould. 

Chf^stmit-breasted Finch. 

I n'coitied this spt'cies in my fii*st ‘‘ List of the Binis of tlu? 
County of Cumberland published in the “ Proceedings of the 
Linnean Society of New South Wales.’’'* It was omitkd in my 
second list as Dr E. P. Ramsay believed tlie small flock of birds 
seen by him at ** Yasmar,” Dobroyde, Ashfield, was escai)ed 
cage-birds. Absolute proof of their occurence in a wild state was 
afforded by Mr. A. F. B. Hull who observed this sj)ecie8 at Fresh¬ 
water, near Manly, and found nests with young in April, 1906. 
Previously in 1901, I had noted it in the southern pai ts of the 
adjoining County of Northumberland, where I was informed it 
bred. 


Onhr PICAHI^. 

Snh-ordcr COCCYGES. 

Family CUCULTD^^]. 

Miso(!ALrus PALLIOLATU8, Latham. 

Jilaek-eared CnckotK 

An extremely lare species chiefly inhabiting the western 
portions of the? State. An immature specimen procured by Mr. 
L, Harrison at Manly on the LIth January, 1906, is the only one 
I have seen that was obtained in th<* County of Cumberland. 


Order IlEMIPODIDiE. 

Family ;LTTRNTCID^^. 

Tuunix velox, Gould. 

Su'ift-flyiaij Tnnii.c or llntferJly-QiiaiL^^ 

This species was included in my first list, but was omitted in 
the ‘‘ Birds of the County of Cumlierland,” published in the 
Handlx)ok of the “Australian Association for the Advancement 
of Science.” Since then the only instance of its occurrence, that 


Nortli - Uroe Linn. Soo. N. 8. WhIch, (2), iii., 1888, p. 1776. 
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has come under my notice, is based upon a specimen, received in 
the flesh, from the donor, Mr. A. M. N. Rose of Campbelltown, 
on the fllst January, 1902. 

Order LIMICOLA^l 
Family CHARADRTIDA5. 

SubFamihf HIMANTOPODIN^. 

Cladorhynchus LEUCOCKPIIALUH, (roitld, 
lUunh'd Sfdf. 

Six Hpeciuiens obtained by Mr. H. Newcoinl)e in November and 
Deceml)er, 1902, are tlu^ only examples T liave seen pi-ocured in 
the County. 

Sfd)^Family TOTANINA^. 

Hetkkactitis imEvrrics, VieiH, 

SJwrt-toed Sandjtipet\ 

Four specimens obUiined by Mr. H. NcwcomU* at Coojjfee on the 
2nd July, 1900. As with many other writers this species was 
referi*ed to in my previous lists under tlu‘ naim» of the closely 
allied form TaUmaH hieaanif^ Gmelin. 


Order STEGANOPODE8. 

Family PHAETHONTID/E. 

PflAKTON LKPTURUS, Lacey, and Daadin. 

White-tailed Trojnc-bird. 

'Fhis addition to the avi-fauna of New South Wales, was duly 
recorded by me ill June 1898*' After disastrous easterly gales 
on the coast of New Soutli Wales, an immature bird of this 
species was picked up by Mr. Henry Hums on the 14th of 
F(d}ruary 1898, on the shores of Botany Bay, Tt was in a dying 
condition, ami was presenteil the following day in the tiesh. 
There is no record of a specimen from any part of Australia in 
the list enumerated by Mr. Ogilvie Grant in his “ Catalogue of 
Birds in the British Museum.” 


” North- Rec. Auat. Mue., iii., 1898, p. 89. 
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Onhr TUBINARKS. 

Family DTOMEDETl)^]. 

Til ALASSOOEKON <‘ArTllS, (rOuld. 

Shy Alhatrofi. 

T saw on(‘ of these birds at th(^ (‘ntraiice of ]javender Bay, on 
tlie l22nd 8e})teiiibcr‘, 1905. It was restirij^ on tlie water, but on 
the approaclj of a Milson^s Point Ferry Steamer flew away, 
finally settling down again in Farm Cove. 

Mr. R. S. Thomas, of South Clifton, captuivd one alive on the 
Ix^ach during the previous mouth, and presented it to the Trustees 
of the Australian Museum. 



THE RESULTS of DEEP SEA INVESTIGATION in the 
TASMAN SEA. 

Tl.-THE EXPEDITION of the “ WOY WOY.” 

I. EiSHKS AM) CltUSTACKANS FROM EhJIIT HlNDUEI) FaTHoMS. 
liy Allan R. M(<\jllo(5H, Zoologist. 

(Platos Ixiii.-lxv.). 

Ill conlimiation of tl»o iuvostigations carried (»n by means of a 
grant from the Royal Soeudy of London detail(‘d on page till of 
Reeords, Professor W. A. Ilaswell, M.A., inad(‘ a second 
expedition on 2Gtli to 27th October, 190b in the “ Woy Woy,” a 
boat that bad already Ix'eri eiigagial in this direction (anteip. 211) 
He kindly invited me to accompany him and has furtlier honoured 
me by placing tlu* Fishes and OriLstacea in my liands for descrip¬ 
tion. 1 n the hr.st instance, the Crustacea were undertaken by 
my lamented fri(*nd Mr. F, E. (Jrant, but the untimcdy deatJi of 
that gentleman occurred before he had dealt witfi them. 

The sp(‘cjmen.s here discussed were obtiiined in a single cast of 
a small trawl which Profes.sor Ilaswell had built on the principle 
of one designed and successfully used by tlie Prince of Monaco. 
It was lowenid in 800 fathoms at a point thirty-live miles due 
east of Sydney,on the Ih^nd Meridian. 

Besides the subject of this paper, the trawl produced numerous 
representatives of Echinodermata, consjncuous among whicli were 
a hundred living specimen.s of Porocuidria whicli choked 

the net, and w ith tludr long spines scraped most of the scale.s oil' 
the fishes that lay near them. Upon tludr arrival on deck fi.shes, 
crustaceans, and echinoderms alike were 4 uiU^ {)aralysed ami 
rigid, while tlie stomaclis ami inte-stines protruded from tlu' fishes’ 
mouths and the eyes from their sockets. Only wdien they were 
placed in formalin did they exhibit any traces of life and then 
merely hy erecting the fins and gill covers before they died. 

At the suggestion of Professor Haswell, I examined the stomachs 
of the fishes for any invertebrates that miglit be undigested, but 
in every case tin y were quite empty, the fishes having probably 
vomited the contents at an early .stage of their ascent. 
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A.-PISCES. 

Eiglit species were taken belonging to five families, and seven 
genei'a of whicli five liave not bcien recorded fi'om the coast of 
New South Wahis l)efore, and four are new to Australia. Tlie 
species art*, — 

OpUmurns dmificnlatiis, Rich. 

Macroimii^ 'nhjromaGulatnSf sp. nov. 

Coilorhi/nchns /asciatmt, Giinther. 

(\eJorhynchu8 innotahili^^ sp. nov. 

TrachiehthyH intermpffm.% Hector. 

Symphurns sfrictvs, var aunfraJu^ vai*. nov. 

Scorpfvna percnide^^ Rich. 

/Inplichfiiys haMtfw/H. sp. nov. 

MACROURlIbK. 

OH'r<)NuHus 1 )K\TiuuLATUs, /iirhardson . 

Macronms df^ndcnlatn^, Richard.son, Zool. “ Erebus and Terror,*' 
1848, p. 53, pi, xxxii., figs. 1-3. 

Richardson's speciruen appears to have had the tail incomplete, 
and in Ids figure it is indicated by dotUd lincvS only. Jn three of 
the six of our specimens it is perfect and in these the total length 
is 6*2 times that of the head. Tlie first dorsal spine is unarmed, 
arid the second dorsal and anal fins liave 153, 156, 134, and 144, 
143, 125 rays respectively 

One other specimen is of interest inasmuch as though the tip of 
the tail is clearly missing, the wound has healed over, and the 
dorsal and anal rays have gvown together around it, thus giving 
it the appearance of a perfect member. 

Macrourus nigromaculatus, «p. ftOV. 

(Plate Ixiii., figs. 1, la). 

I). II. 10-11, 143-150; A. 140-145; P. 20; V. 13-15. 

Head 7, depth of body at first dors^tl spine 6 to 6*7 in the length 
without the caudal rays. 

Head compressed, a little longer than de,ep, cheeks vertical, 
fcJnout much shorter than the eye and but little overhanging the 
mouth, very obtusely pointed and with three bony angles which, 
however, are not prominent. Infraorbital ridge obscure. Inter¬ 
orbital space with an elongate-triangular depression, the Upex 
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directed back wards. Eye very large, i ts upper roargi > i j ust c utting 
the profile of the head. Maxillary extending to beneath the front 
margin of the pupil. Teetli in villifoim bands in both jaws, the 
outer series being slightly enlarged. Angle of the preopercle not 
produced, its posterior margin directed upwards and Iwickwards. 
13arl)el rather longer than half the diameter of the eye. 

Body coinpi‘e8S(}d, very deep, its greatest depth being at the 
origin of the first dorsal and greater than tlie lengtli of the head. 
The dorsal })rofile ascends rapidlj' to the first dorsal spine, whence 
it drops abruptly so that the fin is attached to the posterior slope 
of a prominent hump. The ventral profile ascends rapidly back¬ 
ward from the origin of the anal ; the tail is therefore abruptly 
narrower than the trunk, but tapers unifoiinly to its tip. Scales 
small, armed with seven or eight rows of slender spines which 
overlap the edge : about sixbHm in a ti'ansverse series bctwetm the 
oi'igin of the first dorsal and the lateral line. Mdiole head scaly. 
Lateral line strongly arched o\'er the pectoral fin. 

Second dorsal spine serrate along its entire length, its tip fine 
and flexible, and rather longer than the depth of the body; posterior 
rays very small. Origin of the second dorsal separated from the 
first by a space longer than the base of the first. Anal originating 
below the second (iorsal spine. Pectorals sl(3nder, 1 *3 in the liead, 
situated far in advance of the dorsal and a littl(‘ behind the 
ventrals, Outer ventral ray produced, reaching beyond th(‘ 
origin of the anal. Vent placed midway lad ween the oj’igin of 
the ventrals and the anal. 

Colour greyish, abdomen and posterior j)art of the head black. 
A large round black spot on the first dorsal fin. Ventrals black. 

The differences between the young specimen and the adult lie in 
its liaving a larger eye, about two in the head, fewer teeth on thii 
second dorsal spine and longtu* anal rays. 

Tliis species is nearest allied to M, {f\hh(n\ Cilb. and Cram., but 
is distinguisheri by its larger (we and sh(*rter snout. From JA, 
Gilb. and Cram, and hirnmlo Coll., which it also re¬ 
sembles, it differs in the fin formuhe and the scales. It would 
enter the genus Nezantia^ Jordaid wluch is separated from 
Mac7'OHrus by having an increased number of ventral rays, 13 
to 15 instead of 7 to 10, as in all other Macrouridiv^ '' but as JA 
yihhtivhm 12-13,and Ale., }f,pumiliceps. Ale., 

and M. polylepu^ Ale., have 11-12, Nezumia is not here adopted. 
These species show the one to pass into the other by complete and 
graduAl transition. 


^ tTordan—U. S. Fish. Comm, Bull., xxii., 1901-, p. 620. 
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Type 227 iimi. long from 800 fathoms, thirty-five miles east of 
Sydney. Four other specimens ranging from 114 mm. to 205 mm. 
talcen with tlietype. 

CacLOJiHVNciius FAsciATus, (HHiUher. 

Mttcrnn(i< (C(t1or}byitckutt)fasci((.tui<^ Guntlier, Challenger Report, 
Zool., xxii., 1887, p. 129, pi. xxviii., tig. a. 

D. xii. 101 ; A. 100; P. 17 ; V. 7. l.lat. 120. 

A single specimen, 220 mm. long, which though not in (uitire 
agreement with Gunther’s description and figure, is so similar 
that despite the wide range between South America and the 
present locality, I hesitate to regard it as distinct. It differs 
fi'om the Challenger figure in having the tail about two-thirds 
the length of the h(»ad long(‘r, and produced into a fine point. 
The whole body is rather more slender and the anal rays are 
longer. Tlie fins are dusky, and the outer anterior iialf of the 
anal is black. 3iiallothercharactersitisin agrecunent with tliefigure. 

It may be that tlu* type specimen had the tail irnpcT'fect as in 
one of our specimens of OpkNiurva drnf lrulahoi (see p. 340) in 
which case these differences would be of little importance. 

C(ELOiaiYN(T!trS INNOTAIULIH, sp . liOV . 

(Plate Ixiii., figs. 2, 2a). 

1>. IT. 8 ; P. 18; V. 7. 

Greatest depth of the body 11*5 in the total length. Head 
including the spine on the snout 5*5 in the same. Snout 2*4 in 
the head, longer than the eye wliich is almost 3 in the head. 

Snout broad, its terminal half tapering abruptly and tipped 
with a sharp triangular spine. Orbit elliptical, a little longer 
than th(' post-orbital portion of the head, and touching the dorsal 
profile. InUu'orbital space 1 *8 in the longitudinal diameter of the 
(‘ye. Width of the mouth at the angle of the gape nearly twice 
in th(i width of the head in the same line ; maxillary reaching to 
below the posterior margin of the eye. Barbel very small, one- 
fifth the length of tlu^ (‘ye. Ridges on tlui head very pronounced. 
A median one frtmi the rostral spine to ht‘tween the first-third of 
the eyes The supraorbital ridge extends round tlu^ postc'rior 
edge of the eye 3)efore turning off in a horizontal lirie to the upper 
end of tlie gill-opening. The inner pair of ridges branch off from 
the supraorbital8 sliglitly in advance of the middle of the eye, and 
converge gently, becoming parallel till al)out tlie middle of their 
length, where th(?y again separate a little. The spaces betw(;en 
the ridges, other than on the top of the head and the nape, are 
(piite bare and formed of soft, membranous, and translucent skin 
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Body and tail very long and slender, covcjred with small scales 
of which there are T) between the middle of the first dorsal fin and 
the lateral line, and 14 in the same row below. The scales on the 
sides have 5 sub-parallel rows of sj ines which overlap the edges. 

S[)ace between the two dorsals much shorter than the base of 
the first. Second dorsal spine smooth, not produced, and ecjual to 
about one-half the head in length ; it is placed a little be¬ 
hind thti vertical from the insertion of the ventrals, which are 
again posterior to the pectorals. Origin of the sc^cjond dorsal 1^- 
hind that of the anal, its antt^rior rays about half the length of 
tht» eye ; those of the anal slightly long(u\ Longest pectoral rays 
barely reaching to Ijelow the origin of the second dorsal. Outer 
vential ray ]»roduced, overlapping the anterior anal rays and equal 
to those of the dorsal in hmgth. Space between the v^entrals and 
thc‘ vent shorter than the eye. 

Colours, light grey with minute black sj»ecks. liis, lips, belly 
and ventral fins black. 

This species is characterised by its long and slender form. 
Without larger material it is impossible to be quite certain of its 
det(U’mination, but witli the charactei's as presentcMl by the young 
examples it appeal's to difter from all of the many described species. 
C. tetniimmlii, Garni, is a closely allied species. 

'r>-i )(' 138 mm. long from 800 fathoms, thirty-five miles east of 
Sydney, One othei specimen 110 mm. long taken with the type. 

BEKYCIl)^. 

Tracuiichtuvs intkrmedius, IleHor. 

TmcMchthyn 'mUirnmiim (Hector), Giinther, Challenger Report, 
Zool,, xxii., 1887, p. 24, pi. v., fig. d. 

One specimen, 120 mm. long, constitutes a new Australian 
record. 


PLEURONECTID.^. 

SVMPHURITS STUICTUS, Gilbert, var, australis, mr. nov. 
(Fig. 65), 

Sympkurxis «trictu«, Gilbert, Bull. U. S. Fish. Comm., xxiii., pt. 
U., 1903 (1905), p. 691, fig. 272. 

D, 116 ; A. 103 ; V. 4; C. 14; scales lat. 130 ; sc. tr. 51. 

Length of the head ("in the median line of the body) 6*1, height 
of body 4 in the length without caudal. Eyes veiy small, the 
upper slightly in advance of the lower, and half the length of the 
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snout which is one fourth that of the head. Interorhital space 
scaly, the anterioi* part with a broad Hap covering the posterior 
nosti'il. Anterior nostril tubular, situated iiiulway In^tween the 
end of the snout and the lower eye. Head and body, with the 
exception of the snout, covered on both sides with small ctenoid 
scales which on the coloured side, extend over the bases of the 
(^Y fin rays. No lateral line. The dorsal fin 
commences over tin* front edge of the eyes, its 
middle i-ays ecjual in length to those of the 
anal, 3-6 in the height of the body and shorter 
than the caudal, whi(;h is pointed. Anal 
separated fi*om tlui ventral by a space nearly 
equal to the snout. 

Colour light brown without darker 

markings. Peritoneum black, sliowing 

through the abdominal walls. Blind-side 
Fig. 55. (iolourless. 



A single specimen ll^O mm. long agrees faii ly w(dl with Gilbert’s 
ilescription, but differs in liaving a somewhat deeper body and 
shorter head. Tin? eyes also are smaller than as shown in his 
figure and the snout longer. Tn all other characters however it 
appears too (dosely related to *S’. sfrirtHs to admit of specific dis¬ 
tinction. 


SCORP^NIDJi. 

SuOKP.KNA (HeLIOOLKNUS) PKKCJOIDES, Rir.harrlfiiHU 

Sd)a8trs percoidf^8, Richardson, Ann. Mag. Nat. Hist., ix., 1842, 
p. 384; Voy. “Ereb. and Terr.,” ii., 184.5, p. 23, pi. xv. 

One specimen, a female with unripe ova, 3()3 mm. long. 
Colours in life, pink suffused with yellow, with indistinct darker 
cross-bars. Pectorals, dorsal and caudal pink, the spinous fin 
deeper coloured than the others. Ventrals and anal wliite. Iris 
golden, suri ounded with pink. 

(Nott\—All the scales were rubl)ed off the sides by the spinels 
of echini taken in the same haul. Otherwise the cro.ss-bars may 
Jiave been more marked). 

Richardson assigned this s|>ecies to the genus but was 

corrected by Giinther* who transferred it to Smtpiv'im. Waite ' 


^ Gunther Challenger Kept., Zool., xxii., 1887, p 17. 
* Waite Mom. AuHt. Mus., iv., 18Dt), p. 10(». 
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placed it under Sphastapi»fe« which was considered by Jordan and 
Evermann^ to be a synonym of Smrpama^ and latcu’ by Jordan'^ as 
a (rlose ally of the same. 

I cannot n^fer to Stn^et’s diagnosis of Seha^tapisteH^ which 
apparently includes t»nly “ numerous dwarf s})ecies less than three 
inches long’’(Jordan Ak*. rit.) but as our fish prt\sents all the 
characters of a genus doubtfully distinct from 

Srorpaitff, 1 pla(*(‘ it under the al)ove h(*ading. 

d'heri*, appears to be* some considerable variation in the relativi^ 
lengtlis of the dorsal spines of this species. The present speciiiienisin 
perbict agrtsuiK'nt with Richardson’s (originaldescription and figure, 
f)ut a nuinluM' of others of smaller size, including those taken by 
the “Th(*tis” Expedition, arc* rather better representc'd by McCoy’s 
ligui‘<*,'’ whei*ein the longest spines an* higher than the* anterior 
rays. 

HOPLTCHTIlYll)^*:. 

llo PIJCUrmYS IIASVVKLLI, f<p. nor. 

(Platt* Ixiv.). 

1). V. U ; A. 1() ; P. N+4 : V. 1. 5 ; lateral i)lates *27. 

L)ey)th of Inxly length of head to opt*rcular flap ‘J-G in the 
length of the body without tht* caudal fin. Length of snout 2*74, 
diametcu* of (*ye 5’4S and width of head 1*15 in its h'ngth. 

Hnoiit broadly roundtMl, with a median notch at its extr(*mity. 
4'he lateral y)roftle of the head is formt‘d by a minutely d(*ntigerous 
ridge which bears four large spint'.s ; the fii*st, which has a smaller 
spine at its base, yilaced before the ant<u*ior margin of the eye, 
anotht'r similar one b(‘fore the posterior margin, a third 
direett'd inwards at the end of the prooyx'rcular margin, and 
the fourth and largest forming the preopercular spine. Abony plabi, 
wider than the interorbital space, extends backwai*ds from the 
nostrils, In'tween which and the lateral margins is a soft fleshy area. 
Rack of head cov(»red with rough bony plates and smooth naked 
areas. The sculpture on tht; plates consists of minutely denti- 
culate<l, radiating ridges, the centres of which are largei* or 
smaller spines. The opercles bear three strong ridg(*s whicli ai*e 
arm(«l with small spines along their length, and terminated by 
larger spines. A pair of large humeral plates, each bearing a 
strong spine. 

< Jordtin and Evemiaiiii Fislies of N. and Middlt* America, ii., 1898, j). 1839. 

® Jordan—Guide Study of Fishes, ii, 1905, p. 4^14. 

McCoy “ Prodr. Zool. Viet., i., 1879, pi. 33 not very good). 
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Tlio lower jaw is longer than the upper. A broml band of 
viliiforni teeth in both jaws, the innennost ones being the largest. 
A very long band on each palatine, and a large patch on the 
vomer wliicli sends backwards two other parallel rows. All the 
inner teeth are larger than those of the jaws. The maxillary 
reaches almost to the front niargin of the orbit. Gill membranes 
united to the isthmus, without a free fold, and separated by a 
space equal to half the iiiterorbital width. 

AlK)ve the lateral sei-ies of plates and ])osterior to the first 
dorsal fin, are some widely scattered, thin, cycloid scales, almost 
entirely imbedded in the skin. On the caudal peduncle they are 
more numerous, overlapping and smaller. The large lateral plates 
are roughened by a number of minutely denticulated ridges radi¬ 
ating from the large blade-like spines, which latt(‘r increase in 
size backwards. The pores of the lateral line are placed below 
the middle of these spines, and there are no snmller secondary spin(\s. 
The hinder edges of the plates are smooth and deeply ck‘ft in the 
middle. 

The spines of the first dorsal are slender, the* second being the 
longest, 1*38 in the snout (this fin is malformed in the larger 
specimen, the measurement being th<»refore taken from the smaller 
one). The second doi-sal ray is th(5 highest and more than once 
and a half longer than the highest (7th) anal ray. The anal 
commences beneath the 2nd or 3rd dorsal ray and t(?rminates far 
behind that fin. Caudal almost truncate, the upper rays a little 
longer than the lower. The four lower pectoral rays are free 
except for a low membrane at their extreme base. They are 
thickened, and longer than the rays above them. The following 
one or two rays may be also simple but are joined by membrane 
to their tips. The ventrals are inserted well in advance of the 
pectorals, the rays increasing in length backwards. Both specimens 
have a small anal papilla. 

Colours in life pinkish yellow above, white beneath. Dorsals, 
caudal and pectorals pinkish, the latter finely edged with white. 
The vertical fins and tail with darker markings. 

I have pleasure in associating with this fish the name of 
Professor VV. A. Haswell, the le^er of the expedition. 

This species is closely allied to U, platophrya^SorA, and Evenn., 
but appears to be distinguished by its difterent fin formula, the 
character of the lateral plates, the lower pectoral rays being 
divided to their base, and by the shape of the snout. 

Type 430 mm. long, from 800 fathoms, thirty-five miles east of 
Port Jackson. One other specimen, 340 mm. long, taken with the 
type. 
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B. -CRUSTACEA. 

Tli(* tmwl obtained three speeies, two of whiclj, Latn^iUopHU 
peMe.rdi^ Crant, and Pandtthfs marfins, A. M.-Edw. are dealt 
with her(\ d^i(* third is reservtHl for further consideration. 

LATREILLII)^:. 

LaTKKILLOPSIS PKTTKRDl, (Jndif, 

(Plat<' Ixv.). 

iU()/>sis pt ffe.rdi^ (Jrant, Proc. Linn. Soi;. N. S. \Valt‘s, xxx., 
1905, j). ,3] 7, pi. X., 2. 

A <,dant sp(‘cinien with a carapacH‘ ineasurin^^ 79 mni. long 
enabh's me to add further details to tlie oiiginal d(*scription of 
tills sj)(‘cies. It is a mahs and though jirescmling cha.ra';ters 
mark(‘dly diffenait from Grants description and liguiu*, a com- 
parison with th(‘ ty})e in the Museum eolleetion, which is only 
b’nf) mm long, convinces me that it is the adult of this sjieeies. 
'Idle following is a description of the specimen. 

Carapace sub(|uadrilat(*ral, but the width across the hepatic 
regions narrower than the himhu* margin ; th(‘ length to the bast' 
of the rostral .s[)ine \ery little mor(‘ tha,n tiu* grc'atest hnsarlbh, 
which is b(‘hind the middh* of the letigth. Sides vertical; the 
greatot depth, which is at the base of the chelipcsis, just half tin* 
lengtli. 

Kostral spine slightly d<‘tlexed, about half as long as tlic 
snpraocuhir spines, its bast‘ broad and depresstsl. Supraoculars 
uptilt<'d and armed with two spines, the one nearc^st the hast* 
directed outw’ards and upwards, and the other outwards t)uly. 

Whole carapace, with the exception of tht* frontal and hepatic 
rt'gions, covei'ed with small granules wiiieh are more numerous 
along the lateral ami ]M»sterior margins. Regions inod(‘rately 
well dtTined. The irmldle and metlio-lateral parts with, deep 
grooves. Linea anomurica distinct. Eiiigastric region w itli two 
largt^ sub-^spiniform granules, and smaller ap]>roximatt‘d ones 
between them. Proto-, meso-, and metagastiie regions ('aoli wdth 
a larger tubereh', that of the first-named being spiniforrn and tlie 
anterior of a serit^s of six arranged j)ai'allel with tlu' sides of the 
carapace. Cardiac and epibranchial regions prominent, with 
larger (worn) tubercles. Hepatic region intiated, with three large 
mammiliforal spines above and tlnee smaller ones below’. A 
similar spine at the anterior hepatic angle and anotlu'r above' the 
base of the antenna*. 
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Eye-stalks less than half tlie lenjjfth of tlie sui)raocular spines, 
which do not conceal them from dorsal view : eyes very lar^e, 
though comparatively smaller than those of the young specimen. 

Coxic and ischia of all the pereiopoda with spiniform gi*anules 
below. Meri with spines on both margins which are largest 
behind, and each armed distally with a .strong spine above; their 
hinder and lower surfat^es bedspread with spiniform granules. 

ChelipediS about the length of the carapace and slightly 
more than lialf that of tlu^ thirtl pair of ambulatory leg.s. The 
carpus is granular. Hand very large and swollen, only a litth* 
deeper than thick and covered on both inner and outer faces with 
very small rounded granules, the largest of whicli tend to form 
lows. Fingers curvi'd inwards, with widtdy spaced tufts of short 
bi’istly hairs, tht* mobile finger with a large blunt tooth near the 
base. 

Ambulatory legs of the first to third pairs witli the carpus 
almost smooth. The propodus is roughened with minute 
forwardly-directed spines which art^ most numerous iKdow. 
|)actylus with five rows of spinules of which two are above, one 
on each side and one below. 

Last pair of legs much shorter than the preceedijig, a little 
longer than the chelipt'ds. Propodus short and broad with four 
slender spines placed close together on its hindiT margin, into 
which the very small dactylus closes. 

The ischium and merus of the maxilipeds are viuy long and 
narrow and coarsely granulai*. Their inner margins thickly 
clothed with long bristles. The following joints smooth and 
cylindrical. Exopodite slender, its basal portion granular. 

All seven segments of the abdomen are distinct and faintly 
granular, and completely covering the space between the bases of 
the maxilipeds and legs. The middle line of segments L6 is 
raised and on 1-4 l^ars a small spine. Segments 3, 4, and 6 have 
also small spines on either side of the raised portion. 

Colour in general pink, the carapace becoming whitish on the 
sides. Eyes orange aliove. Hands dark yellow, separated from the 
black fingers by a white interspace. Distal end of tlie joints of 
the ambulatory legs and the dactyli i*ose-colour, the latter with 
rows of yellow spines. 

The most striking differences tetween the young and adult 
specimens are, in terms of the latter, the broader and much less 
quadrilateral form of the carapace, and the less prominent hepatic 
regions ; the granulations and spines of both carapace and legs 
though mucli stronger and more numerous, arc not so long in 
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pi oportion. The two terminal jDitits of the last j>air of le^^s are 
also less nunJificid than in tlu* youn<j; speeimen. 

PAN DALI 

Pandalfs (plksionika) mahtius, a. M.-Kihr. 

PamldhtH (PlHHimuka) ntartina (A. M.-Edw.), Alcoek, Cat. Crust. 
“Investigator ' 1901, p. 95. Rathbun, Hull. T".S. Fish Comm., 
1903 (190(5), pt iii., p. 914. 

A large s(»ries, agi’eeing well with Aleoek’s detailed description. 
This s]>eeies was dredged by the Challenger at Station 164a off 
Sydney, in 1,*JOO fathoms, while it has also been I’ecordcul from 
various localities eastward to the Kermadec and Hawaiian Islands 
arif! west tln’oiigh tlie Indian Ocs'an to the Mediterranean 8ea. 


C(KLOKHYNOiius PASCIATUS, Gimtker. 

As the foregoing was passing througli the press I rtjcoived the 
following letter from Dr. G. A. Boulenger regarding the type 
specimen. 

“You are perfectly right in suspecting the specimen of 
(Udorhtjnch^is fasciatus figured by Gunther in the “Challenger 
Report’' to have a mutilated tail. Its companion has the tail 
intact, and is therefore longei* and ends in a fine point, as normal 
in the Macrourus. T have besides seen s(‘V(u*al furtlier specimens 
obtained off the Cape of Good Hope by Dr. Gilchrist.” 



THE RESULTH of DEEP SEA INVESTIGATION i.v the 
TASMAN SEA. 

JT.-THE EXPEDITION of the “ WOY WOY.’’ 

2. —Mollusca from Eioiit Hundred Fathoms, Thirty-five 
Miles East op Sydney. 

P»y Charles Hkdley. 

(Plates Ixvi.-lxvii.). 

Ill coiitinuatioii of the biological examination of the ocean 
floor off Sydne^y conducted by Professor \V^. A. Haswell with the 
aid of a grant from the Royal Society of London (as detailed ante 
p. 271) an excursion was made in the “Woy Woy,” on October 
2G-27, 1906. We proceeded thirty-five miles from the coast, and 
lowered the bucket dredge in an estimated depth of 800 fathoms. 
It i*eturned nearly full of green ooze. ^ When the; wholcOoad was 
washed through a sieve of thirty-foui* to the inch, hardly more than 
a cupful was^ retained of shells, foraminifera, or such solid Ixxiies. 
The only thing alive was a Tubicolous Aniu^lid. From shallow'er 
depths of about a humlred fathoms, ten times as much matter 
would be left in the sieves. So large a proportion of silt to shells 
seems to indicate that deposition is here procewling rapidly. I 
should also have inferred that the deposit of such finely divided 
matter implied a pm’fect calm, but my friend Mr. G. H, llalligan 
who has given these problems special attt*ntion, does not (!onsider 
such a deduction necessary. 

On the other hand the flagella of the antenme in an undeter¬ 
mined prawn from this horizon (?xtend(xl for more than three and 
a half times the length of its body. Mr. A. R. McCulloch 
suggests that this enormous <lev(dopement would l)e manageable 
only in absolutely still water. 

Roth species and individuals were less abundant than in the 
samples of sea bottom previously examined. About sixty different 
kinds of shells were separated, about a third of which are new. 
From these the following are selected for desciiption. 


1 For Jill of our glauconiti; deposits, sw FoHet and Leo —Proc. Roy. 

Soo. EdinI)., xxvi., p. 273. 
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LiOTIA CAPITATA, K/y. 

(Plate Ixvii., li^s. 13, 14). 

Slipll minute, subdiscoidal, spire slightly elevate, umbilicus wid(‘. 
Coloui* cream. Whorls tbn'e. Protoconch of a whorl and a half, 
tilted and inflated. Lfist whorl scai-cely in contact with its pre¬ 
decessor, at last d(M‘ply d('scendin<T. Sculpture, sharp projectin/Lj 
ring ril)s, widely sjaieed on the last half Mdiorl, but crowded on 
th(* penultimate, tlu' interspa(;es and protoconch smooth. 
Aj)erture oval, obli(jU(^, (mtirc^ downwai'diy dir(»cted, fortified In’ 
a prominent I'ing varix. I feight Od), major (Ham. 1*3, minor diam. 
0 9 mm. 

A single s}>ecimen. 

Th(‘ })r('sent is clos(‘ly r(‘lat(‘d 0) Hi/rottflft 
with whi<!h the apex especially associates it, but from which it 
(lifters by being alxmt half the size and not involute. Though 
thes(* an* not typical that g(mus stsnns t/o harmonise l)etter 

Nvith their ajjpearance than does Hifmitfin. 


TuURITEI.LA (TIRIAIJS, np. nor. 

(Plat(‘ Ixvii., fig. 19). 

Shell \(M V small, tnrrited. Colour ])aleeream. Whorls (‘h^vtm 
including a protoconch of two rounded whoi ls. SculptuiT, th(‘ 
third, fourth, and fifth whorls have a single smooth spiral rib 
runriing b(;tw(xm the centn* of the whorl and the lower sutur(‘. 
From the sixth wliorl onwards, this sjiiral develops conspicuous 
grains, about fifb'en U) a whorl, but finally these iM'come obsoleU* 
IxdIind th('aperture. From tiu'seventh to the last wliorl two 
narrow, wide spactnl smooth spiral lynu' r('volv(* abovt* the Ixmcl 
row. Fiv(» low spirals ornament the base, .Aperture defective in 
all examples seen, but the dire(*4ion of growth lines indicate a di'e]) 
median sinus. Tjtnigtli, 7, breadth 2*95 mm. 

Several specinums from SOO fathoms. 

In size and xhajie this n^sembles 7\ m'mtt/afa, 1 )onald, ‘ but diflers 
in the spiral sculpture. 


^ Watnon—Cliall. Kep., Zool., xv., 18H6, p. 137, pi. viii., f. 13. 
® DoTuild —Proc. Miilacol. Soc., iv., 1900. p. 52, pi. t. f. 2. 
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Rtssoa frofundior, up. nm\ 

(Plate Ixvii., fig. 15). 

Shell small, ovate, turrited liraate. Colour cream. Whorls 
five. Sculptui-e, two apical whorls smooth, remainder with 
elevate, distant, arcuate, radial libs, thirteen to a whorl, which 
gradually vanish on the base. Along the summit of each whorl 
runs a broad spiral band linking together the tops of the ribs. A 
few (six or seven) raised spiral threads traverse the base and 
periphery. Aperture broadly ovab(), inner lip reflected. Length 
2*95, breadth 1-85 mm. 

A few specimens. 

The present seems shorter and broader than R, aruticottfafay 
Dali., * to which it has a strong geiieral resemblance. 


Pyrene rabyloniua, sp, nor, 

(Plate Ixvii., fig. 16), 

Shell small, solid, glossy, conical, apex pointed, base contracted. 
Whorls five and a half, the lower narrowly but sharply tabulate'. 
Colour cream. Sculpture, the protoconch consisting of a whorl 
and a half is smooth and very glossy, the next whorl is duller 
with incipient ribbing. On the last three whorls there are strong 
widely spaced perpendicular ribs, which on the penultimate 
number fourteen. Below the periphery they gradually vanish, 
above they tenuinate in a blunt point, the summits are linked 
together by an indefinite spiral cord. The anterior extremity is 
scored by six fine spiral grooves. Aperture oval, feebly denticul¬ 
ate within the outer lip, on the columollar wall a thick callus 
layer. Length, 5*5, breadth 2*5 mm. 

Three imperfect specimens. 

Pyrmie utriXy Watson,* apptjars to resemble this but is larger, 
without the denticules in the aperture and has a different apex. 

It is curious that four widely differently species of the collection 
before me, viz., P. habylonicay Rissoa profundiovy Mitra mirmiday 
Smith and Drillia chalUiigeriy Smith, affect the same style of 
ornament. 


* Dali—Bull. Mu 8. Comp. ZooL, xviii., 1889, pi. xix., f, 10. 

* Watfton- Ohall. Rep., SSooL, xv., 1886, p. 237, pi. xiii., f. 2. 



MOLLUSCA FROM EUJIIT HUNDRED FATHOMS—HKDLEV. 359 


ArCULABIA DIP8ACOIDB8, np. nov. 

(Platx3 Ixvii., fig. 21), 

Shell ovate, rather thin, remarkably tiibulate. Wliorls eight 
of which half are comprised in the protoconch. Colour, cream, 
except the protoconch wliich is {>ale purple. Sculpture, protoconch 
conical, smooth, with a peripheral keel which is just exposed above 
the suture of the succeeding whorls. In the adult whorls spiral 
threads reticulate radial riblets, producing sharp tuberculate 
granules at the point of intersection, on the last whorl tliere 
are eleven spirals and twenty-two radials, both cease on the base 
and vanish on the subsutural shelf, the radials mount the spire 
obliquely, between the riblets are fine radial threads. Behind the 
canal a broad furrow encii'cles the base. The aperture is without 
the tliickening usual in the genus, which gives an unfinished 
aspect to the shell, outer lip sharp and denticulate by the extenial 
sculpture. Three rest stages on the last whorl are indicated by 
thin lamelhe followed by grooves. A thick callus layer is spread 
over the inner lip. Canal very short, recurved, the truncate base 
of the columella bent outwards. Length, 12, breadth 8 mm. 

This species appears to be abundant and wide spread in deep 
water. Besides the present station in 800 fathoms, it was taken 
in plenty by Mr. W. F. Petterd and myself in 250 and 300 
fathoms. It was misquoted in our report (ante p. 214) as liasm 
jackaoneyisis^ Q. & G.. Dr. J. C, Verco has shown me examples 
of A. dij)sacoid^s which lie dredged in deep water off the coast of 
8. Australia. 

Of published species the nearest ally is Nmm vphamilla, 
Watson,** from deep water off New Zealand. Th(^ novelty is of 
smaller size, with smaller and more numerous granules. 

The familiar Nasm of Lamarck* is not here employed because 
Dr. W. H. Dair has pointed out that Nansa was earlier used by 
Bolten** with a different meaning, namely for the group of 
Buccinnm sertum^ Brugui^re, generally known by Adams^ name 
of lopas. 


• Watson—Ohall. Rep., Zool., xv., 1880. p. 187, pi. xL, f. 9. 
^ Lumarck—Mem. Soc. Hist. Nat . Paris, 1799, p. 71. 

^ Dali—Joum. of Conch., xi., 1906, p. 296. 

^ Bolten—Mus. Bolton., (2), 1798, p. 132. 
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Epitomum hellicosum, np. nov. 

(Plate Ixvii., fig. 18). 

Hhell slender, turrited, imperforate. Whorls eight, first three 
smooth and tightly rolled, remainder so untwisted that the 
volutions are only connected by the tips of the lamellae. Colour, 
milk white. Sculpture, thin, outstanding, rather curled lamella?, 
which on the final whorl amount to seventeen, on the shoulder 
angled and produced in a sliarp point, thence crossing the whorl 
obliquely, end applied to timt of one of the preceeding whorl and 
thus mounting the spire obliquely and continuously. Between 
the lamella* the shell is quite smooth and glossy. Aperture sub- 
circular, lip reflected, the outer one developing the usual shoulder 
angle, the innei* spread over curled ends of the basal lamella?. 
Length, 7*5, breadth, .1*25 mm. 

A few specimens from 800 fathoms and others from 250 fathoms 
twenty-three miles east of Sydney. 

The novelty is related to JH, jnkfim'anftvi, Forbes,^® but is 
distinguished by the expanded spiny lamelhe and consequent 
angh? at the shoulder. 

The name Smlana for this genus has been generally abandoned. 
In substitution, Scala has Injen advajiced,’* but the anonymity of 
the Catalogue in which it appeared is fatal to its acce})tance. 
Granting tliis it is ne(?essary to fall back on Bolton’s Epitoniuniy^'^ 
recognised by De Boury^*’ and others as applicable to the genus. 


CANriiLUAUiA sconiNA, Uedlcy mid rp-tferd, 

CanceUnria mihiim, ffedley and Fetter’d, antp^ p. 222. 

This species did not ocemr in the 800 fathom haul, but is now 
introduc(Hi to l emark on synonomy. Since last writing on deep 
sea shells, I have had an opportunity of comparing an example of 
C, acohinay fronj 80 fathoms, off Narrabeen, with the type of 


Forbes - V"oy, “ Rnttlesiuike,” ii., 1862, p. 383, pi. iii., f. 7. 
11 MelvUl-Jourii. of Ooaeb.,x., 1904, p. 340. 

Bolten-Hus. Bolt., (2), 1798, p. 91. 

1** De lioury—Moii. des Heulidu', 188(». p. x, 
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Canmllaria micra^ Tato,^* in the Tate Collection, University 
Museum, Adelaide. The fossil has more and finer spirals, but 
weaker radials. Tn size, shape, and other respects they are 
identical. My conclusion is that the recent C. ncohina may be 
regarded as a slight variation of the fossil miara. 


PllILINE oaCITAVS, nov 
(Plate Ixvii., fig. 17). 

Shell small, opacjue, moderately solid, oblong-ovate. Spire not 
concealed, plane, of two and a half rapidly increasing whorls, 
separated by a deep sutural furrow. Sculptured by spiral rows of 
small close punctures, radially undulate with rather coarse incre¬ 
mental lines. Colour, pale yellow. Aperture very large, rounded 
anteriorly. Columella with a heavy callus. Outer lip toe at the 
vertex, ending in an acute angle. Length, 2, breadth, 1 *6 mm. 

A single Hj)ecimen from HOG fathoms. On x'econsidcring the 
species noticed (ante p. 288) as P. trapt^zia from 80 fathoms off 
Narral)Oen, I find that these specimens belong to the present form. 
Philine trapezia^, Hedley,*’’ is I’clated but is narrower, thin, and 
possessess a distinct and characteristic angle. 


* Leoa pala, sp. nm\ 

(Plate Ixvi., fig. 1). 

Shell small, smooth, inequilateral, moderately inflated, the 
rostrum not differentiated from the remainder of the valve, with 
a slight pearly sheen. Colour, olive-buff. Umbo prominent, 
anterior and ventral margins rounded, posterior dorsal margin 
concave. Hinge with 10 posteiior and 8 anterior teeth. Specimen 
drawn is—height, 2*85, length, 4*25 ; depth of single valve 1*15 
mm. Another fracturtMi valve is 4*1 mm. high. 

Numerous separate valves from 800 fathoms. 

The novelty approaches Leda ohl(y»%ga^ Pelseneer,^® from the 
Antarc^tic, but is less pointed posteriorly. 


Tato Train. Boy. Soo. S. Auitr., xi., 1889., p. 158, pi. x., f. 8. 

^ Hedley—Proc. Linn. Soc. N. 8. Wales, xxvi., 1901, p. 704. 

Pelaeneer—B^ult Vi y. ‘‘Bolgica,” Moll., 1903, g, 23, pi. vi., f. 79-80 (as X. 
aniariitat p. 69). 
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LeDA FOIITIS, Mp. nov. 

(Plate Ixvi,, %. 2, 3). 

Shell small, solid, smooth, nearly equilateral, subtriangular, 
rather inflated. Colour cream. Sculpture delicate growth lines, 
nostrum short and broad, with an angular i-idgc. IJorsal mar¬ 
gins mtit'ting at an acute angle. Antcuior and \ entral margins 
rounded. Hinge with twelve teeth on (^ach sid(\ Heiglit, »3*7 ; 
length 4-2 ; depth of single valve, 1*45 mm. 

S(‘veral separate valves. 

This species appeal's to bi'long to the sub-genus JapiUria}’^ 


Nuoula DiLEcrrA, Smith, 

Nurula dikrta^ Smith, Pi’oc. Zool. Soc., 1H91, p. 442, pi. xxxv., 
f. 23, 

Of common occurence in the vicinity of the typo locality is a 
Numhi which coincides with the account of Nucula dilecta and 
which is accordingly identified as such. But this involve.s adding 
N, diWta to the synonomy of Nw'ida ofdiqua, Lamarck, the 
nomenclature of which was discussed in dealing with the 
“ Thetis ’’ molluscaJ^ 

CUSPIDAKIA ALVEATA, ft/?. UOV. 

(Plate Ixvi., fig. 6). 

Shell much inflated, neaidy equilateral, umbo prominent, dorsal 
margin rather straight, anterior perpimdicularly truncate, ventral 
rounded, posterior scarcely sinuate, rostrum hardly apparent. 
•Coloui' cream. Sculpture, medially there are faint radiating 
impi*e8sed lines which vanish on the anteiior (i[uarter, but pos¬ 
teriorly gradually pass into deep and wide furrows. These fur¬ 
rows notch the margin and are parted by sharp elevated ribs of 
which about ttm are stroriger than the rest, the broadest furrows 
contain each a small interstitial riblet. Except the smooth umbo 
the whole surface is over-run by fine close concentric threads 
which bead the crests of the ribs. Length, 9*5 ; height, 8 ; depth 
>of single valve 3 mm. 

A single valve and a few fmgments were procured. 


SaccK) - Moll Terr. Tert. Piedmont, i)t. xxTi.,iI8Q8, p. 5fi. 
Hedloy—Mem. Aufttr. Mu«., iv., 6,1902, p. 292. 
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The posterior radial ribbing recalls C. almcki^ Hmith^^' from the 
Bay of Bengal, from which the abbreviated rostrum readily dis¬ 
tinguished the Australian species. 


Thyasira albiokna, np. nov. 

(Plate Ixvi., fig. 4, 5). 

Shell minute, rather higher than long, translucent with faint 
growth lines. Anterior margin slightly sinuate', ventral rather 
straight, post(M’ior rounded. Fold almost obselete. Umlx) pro¬ 
minent, median, incurved. Muscle scars opafjue, solid, projecting 
above the interior surface and visible from the outside. Height, 
2 ; length, 1 9 ; depth of single valve, 0*75 nim. 

A few sepai-ate valves. 

Tliis species is very •flistinct from any yet recorded from 
Australia. It appears to l^elong to the sub-genus 
characterised by the absence of the fold, but is narrower with 
more prominent umbo than any referred to tliat group. The 
white cheeks of the opaque adductor scars contrasted with th(^ 
translucent shell are a convenient recognition mark for the 
species. 


LuCINA INDUTA, up, nov. 

(Plate Ixvi., fig. 11, 12). 

Hhell minute, very thin, brittle, glossy, white, concealed l>eneath 
a thick hard brown mass which cakes, cracks and splits off when 
dry. In shape subcordate, rounded anteriorly, subangled pos¬ 
teriorly, beaks prominent incurved. Lunule absent. Sculpture, 
irregular concentric undulations and striations. No muscle scars 
visible. Hinge, the valve margin is produced under the umbo to 
simulate a cardinal tooth, the ligament occupies a narrow groove. 
Length, 3; heiglit, 2*65 mm. 

Several complete specimens, from 800 fathoms. 

As usual with thin shells the muscle scars are invisible, indeed 
HO few salient characters are presented tliat the systematic position 
of the species is uncertain. Possibly it may enter Vaticinaria.'^'^ 


Smith - Atui. Mag. Nat. Hist., (5), xiv., 1894, p. 170, pi. v., f. 8. 
«« Vcrrill and Rush—Proij. U. 8. Nat. Mus , ix.. 1898, p. 790. 
Dali—Proc. U. S. Nat. Mus., xxiii., 1901, p. 830. 
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TurQUETIA INTEGRA, »p. nov, 

(Plate Ixvi., fig. 7, 8, 9, 10). 

Shell small, moderately solid, rather inflated, nearly equilateral, 
oblong, liigher behind than liefore, dorsal margin straight, anterior 
and posterior rounded, ventral slightly sinuated. Colour cream. 
Umbo inflated, prominent. A sliglit shallow median sulcus exter 
nally. fc^culpture: fine irregular incremental lines. Hinge, a 
narrow external ligament, no laterals, a tubercular subumbonal 
cardinal and socket in each valve Pallial line entire. Height, 
3*5, length, 6 ; depth of single valve 1*5 mm. 

A few Kf>parate valves were taken in 800 fathoms. My figure 
and description is based on a bettc^r examplcj dredged in 250 
fathoms, twenty-thrive miles east of Sydney by Mr. Petterd and 
myself. 

The generic allocation of this species has been a matter of 
difficulty to me, and T have taken refuge, though not with feelings 
of security, in TurquHia. This at least oori*e8pond8 t<3 the extent 
of having a simple pallial line, no laterals and one cardinal in ea(;h 
valve. Our species is lai’ger and has not the short truncate pos¬ 
terior side of the typc^. Turqmtia was proposed by Velain^^for a 
small bivalve from St. Paul Island in the Indian Ocean. Its 
hinge was more fully explained by Bernard*’. 


“ Velain—Archiv. Zooh Exper., vi., 1877, p. 134, pi. v., f. 16*17. 
2* Bernard—Bull. Mas. Hist. Nat., iv., 1898, p. 84, f. 6. 
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1. The intcjrpretatioii of many of the gruesome details embodied 
in the following pages will bo rendered intelligible by l)earing in 
miml that, speaking generally, the main purport of the ceremonies 
connected witli the disposal of the dead is to aveng(* the deceased. 


^ Bulletins 1-8 inclusive were presented to both Houses of Parliuuient in 
Brisbane (see Qucenslund Parliamentary Papers, 190PltK)6), and subse- 
(juently printed and published by the Govertmieht Printer (George 
Arthur Vaughan). The collections, on which much of the matter cnn- 
t4iined in these “ Bulletins ** depends, having now passed into the 
possession of tlui 'IVasteos of the Australian Musi'um, Dr. Roth’s notos 
will from time to time appear in the “ Records.”—Editor. 
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and by so doing, to insure the well-being of the survivors. Dmth, 
disea£M3 and accident are not natural phenomena in that the}^ an 
believed to be due dii-ectly or indirectly to human agency,** to 
some enemy in the flesh or spirit** dooming the individual to a 
particular form of death r.f/. by lightning, flood, spear : it is tliis 
spirit of the dead in one form or another that brings all 
‘their troubles and dangers to the living, and hence the anxiety of 
the latter to satisfy its claims to the last farthing. Furtheimore, 
the influence for g(xxl or for evil of such spirits is to l)e judged 
from the bodies whence they have been originally derived,* with 
the result that the spirits of women, children, inflrni and invalid 
old men, whom, during life, the survivors had no reason to fcai*, 
n^d not be bothered about in the way of ceiemonial to the same 
extent as is considered necessary with the more virile of the nuui. ’ 
Deceased warriors have to be well propitiated to pievent tlumi 
returning to do evil to the living. On these lines, the diflercnces 
in the funeral obsequies depending upon the pj'owess, sex, age, <4c 
of the depai*ted can be accounted for, minor distinctions in tht‘ 
methods of holding the inquest and discovering the culj)rit 
varying with the modifications in local superstitions. 

Again, this ignorance of the true meaning of death i<‘ads to 
difficulties in recognising the period of its occurrence,® the e\a(*t 
time of the spirit’s release from its fleshy prison; these (iifficulti('s 
ai'e all the more excusable when it is rememben'd that the spii it, 
vital principle,’ etc, may be associated either with the shadow, 
breath, heart, after-birth, ears or nose, and hence can be seen, heaid, 
smelt, etc. As a consequence, it comes about that the df»c(*ase(l 
may speak and be spoken to, that lie may be supplied with 
victuals at the grave-side, that he may l)e fiKe<l in the l)est position 
suitable to allow of him watching the cenuiionial dances ct(‘. 
(jarried out in his espechil honour, and that he may Ikj decorate*! 
to such on extent as will satisfy his vanity to tlic full. It thus 
-also follows that only when the spirit has been propitiated and 
avenged (by the sacrifice of another’s, etc.) that what remai»is of 


a Bull 6-~8ect8. 118, 114. 

» Bull. 6—Sects. 115,116. 

* Sull. 6—Sect. 66 et 74, etc. 

® Bull. 5 —The names of females ^hicli are no**OBsarily tabu after cU*ath, 
Sect. 72. 

^ The Pitta Pitta natives of Boulia use the same word i-olu to express the 
verbs to die, to lie down, 

^ Bull. 6-SeCts. 66 to 70. 
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the corpse is finally disposed of for ^ood and all, that the deceased’s 
property is divided, the widow taken to wife, and the signs of 
mourning discarded. 

The significance of the eating of the body wholly, or in part, is 
certainly very difficult to understand. The practice is found 
indulged in by perhaps only the few immediate relatives to practi¬ 
cally the entire camp, while the flesh eaten may be limited to that 
of virile men ordy, or again, male and female, old and young, may 
all be partaken of. The natives will admit that their feelings in 
the matter are prompted by sentiments akin to love and affection, 
by hunger, by ideas of siinitation,** by a sense of punishment and 
spite,'^ and by fear.^‘^ Without any leading question, and I have 
made the enquiry over and ovei- again for years past, I have never 
yet succeeded in learning from an aboriginal, living under native 
conditions, that the individual who eats human flesh benefits in 
any way by ac(|uiring the moral or physical qualities of the person 
made a meal off: no male, with any respect for himself, would 
wish to obtain the attributes of a woman or child. 

In all cases, the widow l)ecomes ultimately the property of on<* 
or other of her late husbaiurs group- or blood-brothers.’’ On tlie 
Bloomfield River when a single man dies, the woman to whom he 
may have lieen betrothed, but not yet cohabitated with, may be 
betrothed again, or married straight away. The widow, though 
she may be found now and again even after her re-marriage 
wearing her late husl)and’8 necklet, forehead l)and, etc., hats 
nowhere any legal right t<» his property, chiefly consisting of 
fighting-weapons, which usually passes to one of his brothers. 

Tlie deceased’s hut is usually burnt, or taken to pieces. 

White and red, one or other, or both, are the colours adopted 
by the mourners: the former would seem to savour rather of 
grief pure and simple, the latter being more significatory of the 
avenging sentiment. Elsewhere’^ will be seen a description of 
the various decorations peculiar to such circumstances, some of 
them donned only according to the age, sex, rank, etc. of the 
de<x?ased individual, whilst others (such as the cross-should(‘r 


” i.e. to prevent oxijosure of the bofly with concomitant stinking.” 

BuU. 3—Sect. 33. 

10 Safe in the knowledge that having oaten the corpse, tlu* inqossibility of 
itself or its spirit returning to do them harm is assured. 

iSee Marriage.—Widows. 
i‘i See Deeonition.—Clothing. 
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oriiauients) which in certain districts may be absolutely distinctive 
of the period of mourning may in other areas have no such signi- 
ficatory imj)ortance whatijver. 

2. On the Pennefatlier River, which is fairly typical of the 
procedures usually followed in the upper portions of Cape York 
Peninsula, differences in the burial (;eiemonies vary much witli 
tlie age and sex of the individual eoiu^erned. Old men and 
women, as well as young women, are buried within a day or two 
aft(H‘ decease in the neighbourhood of th(i camping-gi'ound, and 
the camp slufted. Children are usually put out of sight directly 
after death, thougli sometimes they may bt> carried almut, wrapped 
up in bark, until tliey get dried, before being stt)W(‘d away rather 
than buried, among the roots of a tree, in a cave, et(;. The father 
of th(^ child does not visibly appear to be much concei'iied over 
its death, though the mother takes it to heart, and will put on 
mourning in the form of shell necklaces and chest ornaments 
which appear to be used only in the case of deaths of infants and 
children : the necklaces are placed either around the neck or from 
one shoulder across to be opposite armpit, and are ma(h‘ of Solen^ 
Ol 'mi and Colu'ndK'lla shells, while the s})ecial chest ornaments are 
manufactured from the pearl shell, or Malleus. When young men 
die the body is at once put into a sheet of bark, bound roin\d and 
round, and slung to a pole supported by two forks,’*' but in the 
neighbourhood of Margaret Bay, the body may b(^ slung u]> without 
any bark covering except a dilly-bag or two o^ er the lu‘ad (PI. 
Ixviii., fig. ]). Until such time as the corpse becomes dried, the num¬ 
ber of months depending upon the season, etc., there is a singing 
and stamping performance taking place over it morning ami 
evening. The mourners both male and female cover theinselv(‘s 
completidy witli charcoal, and with beeswax stick on their fore¬ 
lock anything of a red colour, usually either a feather of tlie 
Blue Mountain Paroijuet, or (the womens a flower of Erythviua 
vespertiUo : the women in addition tie a particular kind of fibre¬ 
string (Bull. 2- 8ect. 15) round the belly and arms, this string 
being often coloured red, and on the Peninsula Coast-line, aev- 
tainly in the neighbourbood of Pennefather River and Margaret 
Bay, may wear a special kind of cap manufactured on the same 
pattern as the local dilly-bag ; it is known as a Nggara 
(NGG).^^ While the men sit or stand around the slung corpse. 

These two forked uprights often give the only oluo to the cluiri’ed remains 
scattered around. 

Capital letters oxpress<*d in this manner were used by J)r. Roth through¬ 
out the former llulletins to indicate names of the various tribes referred 
to. Thus NOG means the Nggerikudi Tribe of the Pennefather and 
Batavia Rivers. See Bull. 3, p. 3 — Editor. 
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tho women, advancing from a distance in pairs, koc^p singing and 
stamping as they approach : the stamping consists of a simultan- 
ct)us jerking mov(*ment of both feet, llie dust being thrown up 
witil each jerk. There is a belief that hy thus stamping there is 
a cliance of bringing the life, vital principh‘, etc., (the Ngai or 
Cho-i^'*) back into the dead body : it is curious to note that the 
women make the same steps when an individual has a feinting 
tit*'’. If the young man met his di^ath in the watei* a correspond¬ 
ing dance takes place in that element, the throwing up of tlu' dust 
with the feet being now n^placed by the splashing of the water 
with the hands. Uining the intervals between the morning and 
evening ceremonic's, tlu* women sit underneath the pole on 
which tlu'corpse is tied. The body is tinally bui'iit, with the 
ex(septic>n of th(‘ head, the fibula bones (NGG, ])au-uto tu ]>au-to), 
ilk* soles of the feet (NGG, Ko-e ana), and tlie Heshy poi tions of 
the fronts of tht‘ thighs. Wliere thecoi-pse is burnt, the ru‘arest 
tree is marktsl with a sloping vertical cut, and the eamp shifted : 
it is believed that when once the body is cremated, there is no 
more clwinee of the Cho-i coming back in tlu‘ flesh, but that it 
hov('rs somewhere about th(t bush. The de(;a]utated lu'ad is 
•carried about in a piee(‘ of iiark, or a (lilly-lmg, (‘te., I>y tlu' mother. 
Th(‘ tibulad)on(‘s are wrapped in match-box bean or tea-tnu' bark, 
tied round and round with fibre-twine (raddled or not) and 
further decorat(*d with Emu, Blue Mountain Pai’or[uet, Cockatoo, 
or JNative-Companion feathers (PI. Ixix) : such a pau-to is slung 
either from around the forehead so as to hang over tlie najx' of 
the; neck, or else over the fore-arm. T!h> individual who thus 
carries theses personal mementoes is a son of th(' deceased's sister: 
tlk* onus of preserving these relics may thus fall upon two, tln*ee, 
or more men sometimes. Furthei mon*, the portions of deceased’s 
flesh (thighs, and feet) when originally cut from the corpse 
are baked in the ashes, and cut up into little bits to be (‘at(‘ii one 
or two at a time morning and evening by the same indi\'i<lual or 
individuals who art' responsible for the j)au-t(>. Tl)e eating [>n>- 
cess takes from two to three months, sometimes longt'r, to complt'te, 
and thioughout all this period the })erson rtnnains dumb, and is 
known as te-itiina : he is supposed b) actually lose tlit' power of 
speech, and though going about his business as usual, expresses 
liimsfdf only by signs, claps his bands if he wants to attract other 
peoples attention, maintains the signs of mourning, and h'ts his 


Bull 5 Stict OH. 

Bull o Sect. 70, lawt ])iirngraph. 
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litur grow.^’^ But during all this loss of sp^ch, the t4-itimay 
when done with the eating of the human flesh, has giadually 
discovered the murderer who doomed the deceased, and by the 
time that he is convinced of the identity, he finds himself in the 
C(‘ntre of a gronp of old men bending towards him with their 
ftiees to the ground : speech returning, he commences with a 
guttural, then a babble, and so gradually expresses himself more 
and more distinctly when he gives his hearers the name of the 
guilty party. He subsequently makes an ombo, or death-charm, 
in the form of three or four bone-needles**^ splinteml from tht^ 
fibula which he has been carrying with him. With tliis ombo 
tlie deceased is subsequently avenged on the murderer, tuther at 
the hands of the victim’s sister’s son as already mentioned, or 
should a convenient opportunity present itself, by the victim’^ 
mother’s-father’s-brother’s son. Should the ombo fail to take 
immediate effect the accused may have to stand the ordeal of 
having spears thrown at him,^” and this may lead to general 
fighting and trouble. 

3. Down the Lower Gulf Coast, pjj., on the Ix)wer Mitchelh 
Nassau, and Staaten Rivers, very little reliable information is 
forthcoming concerning procedures, relative to the disposal of the 
dead. In large measure this is due to tlie natives l>eing still in 
their piistine condition, and frightened of strangers, European 
settlements few and far between, and no interpr-eters available. 
As far as my investigations led me, however, I was satisfied that 
with one or two variations, the funeral obsequies are run generally 
speaking,on the same lines os at the Pennefather River. One such 
variation is that during the period of discovering the iiidividuaP 
guilty of killing the dc^ceased, the nearer relatives in place of losing 
their powers of speecli, have to avoid eating red-meats, e.g, 
opossum, bandicoot, kangaro(», cattle, such foods as iguana, ^^'c, 
lieing jjermissible. A singular restriction from red meats by tlie 
nearer rtfiatives has also Ikhmi met with amongst th(* Maytown 
and Middle Palmer River Natives (Koko-minni Blacks). Further¬ 
more, instf'ad of carrying about the deceased’s fibula, etc.^or pau- 
to, the avenging relatives wear in similar position an oi^ament 
coviuxhI with Ab7^as seeds, which is said t<> contain portions of 
deceased’s flesli (PI. Ixx.) this same decoration juay on occasion 
thus become the sign of a challenge to fight. This ornament 


1 have Been lucli dumb men eveu at Uie Mapoon Mission (Batavia Kiver) 
so late as 18UH, and since tJien on the Binbleyand Archer Rivert, and at 
the Moreton Klectric Telegra)>h OOiee. 

1“ Bull, 5-8ect 136. 

Bull. 8-Sect. 13. 
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(KMl, lin-ji-ilfi), on the Middle Palmer River is about six inches 
long, gradually enlarging towards its extremity, formed on a basis 
of black cement Hubstance encircled on its upper half with kan¬ 
garoo twine, and studded over its lower with Ahrm precatorins 
or sometimes Adenanthera ahrospenna berries. When the berries 
aj’e not obtainable, the kangaroo twine may be alone employed ; 
it is of course only used by males. 

4. At Princess Charlotte Bay, although every effott is made 
to prevent a fatal termination to sickness or accident within 
tlie precincts of a camp, by removing the moribund patient to 
a distance, there appears to be no compunction about bHnging 
the corpse back immediately after death, and temporarily burying 
it well within the camping ground. The restrictions of the tabu 
are applied to the actual spot where death takes place. Themourn- 
(M s, men and women, alternately sleep at and cry over the grave, 
\\ (»ar mourning belts (men) or chain strings (women) and cover 
themselv(\s with lYiud. The belts, similar to those at Cape Bedford, 
iiiv wound round the waists, and arti made of a central core of 
opossum-, or human-hair string, around which another twine is 
tiglitly coiled.^ The chain-strings*^* are worn either over one shoulder 
Mcross to, and under tlie opposite arm-pit, or else round the neck, 
oTie individual thus wearing three different sets at the same time. 
After some thrcic or four days, when the friends and relatives who 
lun e been sent foi* are gathered round, tlie body is exhumed, and 
jlacked up in a piece of bark the ends of which overlap like a 
tongue, while the sides are sewn across in single boot-lace style. In 
tiiisfashion the corpse is carried about from cainpto campfor a long 
period, many months maybe, iiideeil until such time as the deceased 
t*4ls liis brother, uncle, etc., who it was that doomed or put him 
to deatli. But should he not choose to tell, his relatives will find 
out for thcms(»lves by means of liair-twine made from hair removed 
from th(» corpse'. As this is being manufactured and rolled 
and stretchetl along the thigh,the names of suspected i)ersons 
are called aloud ; tlie name at which it breaks is that of tlie pei*son 
wlio committed tlie deed. If the individual thus detected lives 
in some other district, the hair-twine is mended, forwarded to one 
of the deceased's relatives in that neighbourhoml who takes his 
ro\'enge and sends it back when completed, in fact the return of 
thf' twine shows that the alleged assailant lias paid tlie forfeit 
with his life. On occasion, especially in the case of women and 


•** Hull. 1 — Section J 6. 
Hull. 1. Section 12. 
Hull. 1. -vSeetioii 2. 
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cliildreii, tho mourner will wateli after at tfie grave 

to try and lind out the guilty party. At any rat(% when once 
what is considertid to be sufficient proof is forthcoming as to the 
identity of the murderer, lie is followed about for many a long 
day, so that he should forget all about it and not ha^ e his suspic¬ 
ions aroused until a suitable opportunity occurs for either spearing 
or choking him, especially when no one else is presc'nt. Hut 
should the alleged culprit get some j>rivate information that h(' is 
“ wante<l ” on the charge, so to speak, he may provt' too cunning 
and wide-awake to be caught. Under such circumstances lu‘ will 
be waited for some evening vvliih' in camp, perliaps fuigaged on a 
corrobboree, etc., when he will be struck with a sp(»ar fr<»m some¬ 
where under cover of the darkness, or the shelter of the tr<*es. 
On examining the spear which ha.s struck him, his mates will see 
that it is mud-painted, and by thi.s .sign will i‘ecognise why h(‘ has 
been put out of the way. If by any chance tin? alh^gtsl murderer 
should eventually escape vengeance, the lift' of his mother, brother, 
or sister will he forfeited, and only when such pi'iialty has been 
paid does the victim’s corpse ceast' its peregrinations to lu? pt'rm- 
anently buried deep down in the ground. 

5. The following account of the disposal of tl)e dead at (Vipt^ 
Bedford was written for me(l 902)inherownlanguage’^' by M ulun'^ 
one of tin; black women at the lo(;al Hope V^alley Mission, and 
thanks to the superintendents, the lievs. Schwarz and Polarul, I 
am enabled to «ui)ply its free translation.''' 

Gurabudo bama-ngai duyu merelil. Ikuna bieni, hajna 

Again men death tell. Man (when) died, man 

warka-ngamu ungga-dir-budongo gura gauwal bmlongo 
altogether a crying-with-very and sc'ream vtu y 

bar-ngal. Ngamu, kanal, dirnggur, bemor, 

(uy. Mother, elder-sister, younger-.sister, fatlu'rs’ sister, 
gammi, babbi, ungga warka batcheitchil. (lura 

mother s mother, father’s mother, cry many ciy. And 

mangal danangan-ngun karnbul wudye-go kundandal ; yirmbi, 
hand tlu'ir-with belly violently strike; lips, 
numbul, kamlxigo galiuba. Gura bol)o-we walli dakan 

cheeks, head too. And ground-on here-and-there down 


^ Koko-yiinidir, the gmuimar and Btrnctureof which iw detailed iji bull. 2, 
Name signifying a Qnandong. 

^ The doicriptioii given ig very complete, except that deuling with the inquest 
which she, on account of her sex, was not allowed to see. This |K>rtion, 
however, of the burial service ig given in more detail in conneutiou with 
the Bloomfield River Niitivee wlio are only about loi*t.y miles distant. 
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dadara gura dalinbakabaya ))o])o-\ve gura bol)0 

go and throw (thenisolves) down groiind-on and soil 

daiiibanbar aiaugabnda, gura tamal-nda galmba bobo dabolbU. 
throw hancls-with, and feot-with too ground ki(tk. 

Gura l)ania mala wudyogo kaimbalinbal. Dirainggur ng.ii 
And fuan guilty vehemently (they) scold. Old men 

galmba ungga batcholtohil warka. Oura dana galmba ga!*i 
also cry (uy v^ery. But tlioy too not 

yiinidir ungga-we-go, gari bama kaimbalmbal, galmba gaji 
similar erying-with, not man scold, also not 

lx>bo-wo dalmbakabaya gura mangal-rula <lodi danangango 
ground-on throw (theinselv<‘s) and hands-with b(>dy thoir-ovvn 
gahriba gari kiiiidandal. Galmba ga)*i bama unggawo-go 
tt»o not strike. Also (they) not nu'ii crying-for 
kaimbahnbal. Garko Ixira dana bama mala, mako-badaigo 
scold. By-and-bye certainly they man guilty, always 
gauil-nda kaimbalmbal. ITngga katabatega pTtaigo dana 

song-with scold. Cry having broken alitth' ilu'V 

gamai-ga dudara. Gura dodi danangan-go durng-galng gal; 
white-clay for go (([uick). And body their snu'ai*; 

dirainggur galnd)a gamai-iida durng-gnliig-gal mmulal-go. Gura 
old nuMi too white clay with snu'ar some only. ,\nd 
ngamu, pel«i burla duyu wego ungga bab'hil-ljudo, burlangan 
jDother, father both the dead for cry <‘)‘y-in(ieed, thtuu both 
gamai bamal mandtuidi, garko burla durlng-galng-ga\a 

(‘lay m(‘n f(*tcli, by-and-bye those two smear each othei' 
ga-nuiilauiongo yitar kand»ogo-we gura dodi-Nvo galmba. 
clay-mucb jait luwl-on and Ixxly on to(>. 

Bama yaba bieni garka-ngun diral Tiangu-nga 
Man elder-brother died, younger-brotlitM* by wife liini-of 

<lamalmal : nuin ngando bama y<mdiMm‘-gal bur-ngal-ngaya, 
spears: la' women men (jthers-bofove will pull 

yerka-iigu. Kalka nangun-ga yerka yendii-muri karbalbal, 
boy’s on account of. Spear his own hoy anoth(‘r-l>y bold, 
ngando gari dama-tinu. Ngalan ngurku pulega dana niina 

woman not shall throw. Sun evening falling they grave 

gai’barenggo bakalkal, galbaigo yoku daha bandendil walinba 
middle in right dig long wood sticks cut platform 
ngada-galbaigo yitarnn-ngo, dikan galmba bur-ngal-ngal 
(knee*extended, t.^.) in a line put-to, grass also })ull, 
walmba-wego ngada-galbaig<» nambur ngaranu-ngo bcxln 
platform-for in a line resting-}dace spread-by, bark 
galmba mandendi wanggar-muu baitchar-nu. Baku namo-dir 
also fetch abo\(>-fix)m to cover. 'J'hings there-with 
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backbegR) daim duyu inandendi. Kgainu nangu nulu kana 

finish^, they coipse fetch. Mother his she ftrat 

jdnia>we garnbanibar ungga<dir>go. Gura kanal, dirng^ttr, 
grave-in jumps cry-with. And elder-sister, younger-sisbeiv 

J l^umur, babbi, garami, bemor, 

aughter), father’s mother, father’s fat her, fathcr’syouhger sistcn* 
dana duyu wogur-gur budo ungga-dirgo. Duyu yitarhu-ngo 
they corpse follow indeed crying-with. Corpse toputin-inorder ta 
garko ngamu nangu dawil wakur kadanu. Gura nula 

by-and-bye mother his they call outside to come. And she 

wakur kadaiga, dana nima-we yitar bodu-ii baitcha, 
outside having come, they (him) grave-in put, bark-with cover, 
guia bobo-n kobarbil. Bama dana duyu kobarbil, gura dana 

and fioil-with bury. Men they corpse bury, and those 

ngando-ngai duyu danaigo woguren, dana nawaigo nima-w(‘ 
women corpse before followed, they just-there grave-at 
ungga batcheltchil-budo. Duyu kana kobai‘bi-ga, garko 
a*weeping cry indeed. Corpse once buried, then 

ngando-ngai mundal kadara nima-we ungga batchinu-ngo. Gura 
women some come grave-to a cry to cry. And 

dana nanggor nawaigo nima-we-go dagalgaya mundal 
they camp just-tliere grave-at-just build some (coming) 
naka-nun, mundal goarlnggai’, mundal dibar-nun mundal 

east-from, some west-in, some southfrom, some 
gunggar-nun. Dana wabalego nanggor dagalgaya gulboigo: 
nortli-from. They wide spread camp build togi^liei-: 

duyu garbar-enggo(w)unana. Dana wudur nobuiigo barbega, 
coi’pse middle-ill rests. They night one having-slept,, 
ngando nulu ungga-dirgo kadara, gura dirainggur-be 
the woman she a crying-with comes, and old-inen-to 
kambogo walli (w)umalma nangu kuudanu-ngo, dana nangu 
head roundaliout gives it to strike-for to, they her 
galmba kundandal. Gura milbiren. Ngando garnbi-bud-ongo 
too strike. Also wommera-with. Woman Idood-much-very 
dfKli nangu-go ngalba garnbi. Gura dana ngando-ngai 
b(Ah" lier-owii all blood And they the women 
ngalan-be gumbiii burlnggar wogur-gur duyu ngu. Namodir 
day-during string mouming-string plait the dead-for. This 
badatega, garko gumbin-ngai ganiai-ngu-nda durng-galnggal, 
finished, then strings clay-with smear, 

garko manu-we goma 3 dnigalngal gura gamur godera-ine 

then neck-on together wind-round and ann-pii two-under 
yitar, burnga galmlm. A^ambirdamal kambogo-we yitarnu-ngo. 
put, dilly-bag also tear up head-on to put-foi\ 
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Namo-dir murga ngando-ngai wogur-gur, dirainggur gari^ 
I'hesp only women plait, old-men not, 

dirainggur-l)e murga ngaado-ngai wogur, gura dana birbalbal 
old men-for only women plait, and they wear (them) 

Gura peba-ngan burnga-ngai dumbelmbil gura diar yitar 
And £athor-by dilly-bags bieaking(tearing) and hole put-in 
kambogo buniggatinu gura dana naniodir-lx^ buriiggaya gura 
head to enter and they this-in enter and 
manu-we yitar. Gura burnga dodi nangume buntjil-buntjil-go 
neck-on put. And dilly-bag body his-on incomplete (broken) 
burngalngal gura yendu jpita kambogo-we yitar. Murga 
pulls and another small one head-on places. Only 
dirainggur yendu-mun gumbi-ngo gamai-go mandendi, gari 
old men otliers-by string-only clay-only taken, not 

warka-nganiu yimidir ngando-ngai. Gura ngando dana nangu 
altogether like women. And woman they lier 

kundaiga, dana nangu gari gura kuli-dir. Dirlen dana 

Iiaving struck, they hei* no more angry-witli. Therefore they 
ngando-ngai yimidir riganni kundal ! Ngai ! bui'la 

the women like tliis why strike? Wliat a (juostion ! both 
danaigo ngambiirgo gilgi jnate-ga kaimbalmbate-ga 
before alive jealousy bocame-beeause cjuan‘eled-l)ecauNe 

kuridandate-ga nangu muri-budo. Dana ngando-ngai 
struck-l3ecause her (tliey) forbade-imleed. They women 
narnodir-ga-bu<lo kundandal, dirainggur galiiiba wahu-bakal 
that-for-indeed strike, old men too speai'in the leg 
yimi-yimidir-gala diral bienega. Garko bania god(tra dadara 
just the same wife having died. By-and-hye men two go 
melbi-dir duyu ngu dauun-ngai dawinu-ngo. Gura burla 
message-with corpse-for friends calhto. And these two 
bobo yuba bama-dir-go wainega, burla dud.an-be-go 
place close to men-with having approached, they tin* way-on 
gamai-rigu-nda dodi burlangan-go durnggalnggal. Gark<» 
clay-with body thcir-own smear. By-and-])ye 

bdina-gal gamai-tchir-go miraya, burlangan midcga 
men-before cl«y-witli appear, tbeni lia\ung seen 

gauwabtchir-go barna yendu-nie merelil. Garko burla ^’orlnggargo 
scream-with men otlier-to tell. Then tiiey .se[>arab* 
dagaya garko burlangan bama nobun-il waniil mell)i-dir. 
sit down then them man one approaches message-with. 

Gura burla melbi nangun-gal meril-budo duyu galrnba 

And they message him-before tell-indeetl the dead also 

inoril. Gura nulu melbi duyu-ngu moril-budo. 
tell. And he message c^orpse-onmicountof tells inde(‘d 
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N^'aiido-iJgai inelhi duyu-ngu nadega dana gauwaltdnr-go 

WoiTK'n inc^Hsago corpse-of having lu^ard tliey scream-with 
ungga batclieltchil gura dalnibakabanjaya bol) 0 -we, gura 
wet^ping cry and throw thcmiselveiy grouiid-on, and 

bania kaiinbalmbal. Dirainggur galmba ungga batchil gura 
tnan blame. Old men also wailing cry and (but) 

gtiri gauwal-tcliirgo galmba gari bama kaiinbalmbal ungga-we-go, 
not Kcream-witli also not man blame crying, 

garko liei’a dana gardl-nda kaiinbalmbal inakobadaigo. 
by-and-by(‘ cert^iinly tliey ^ong-with blame always. 
Oui'ji dana wudur godera barbega gura dana kadara 

And tliey nights two having slept then they come 

duyu-ngu, dirainggur ngando-ngai galmba. Warka-ngamu 
the dead-for, old m(*n women too. All collectively 
gari, inundal-go Ix'ra. (Tiira dana bobo yuba 
not, some certainly. And they place clos(^ to 

wamega duyu-dir-go dauungiin danangan damalmal 
lia\'ingap[>roached corjise-with friends their spear 

duyu-ngu. Gura ngandongai ungga-dirgo kadara. 
d(*ad man-on account of. And women crying-with come. 

Gura dana duyu yuba wamega dana nima we ungga-dir-go 
And tbey corpse (dose* having come tht»y grave-at ciy-with 
dagalgaya gura ungga batcheltchil, dir-ainggur galmba. 
sit down and wailing cry old men too. 

Dauungun dirlen danangan ngan ni damalmal 1 yimidir gura 
Friends therefore them why spear? Similarly also 
nulu daiiangan-gal netchin d»idarai-ga gura hienega nulu 
he them-beforc always went-because and having died he 
dauun danangan kana-ngan-go gari wamega danangun 
friends their from the very first not having met them (he) 
dube-ga-budo. Namungu-budo dana yimidar damalmal. 
left-l)ecause-indeed. Therefore-indeed they like-this spear. 

Gura dana duyu nima-we budur kundo-kundo bantchentehi 
And they coi’pse grave in nights many attend on 

duyu kana kada inanatinu. Duyu kana kada balkai-ga, bama 
corpse first foul to liecome. Corpse once foul made, man 
nobungo nulu warln-dirgo dadara gurlnggo bandinu 

one he tomahawk-with goes bark-trough to cut 

duyu-ngu. Gura nulu handega gui*lnggo-dirgo kadara, 
corpse-for. And he having out bark troiigb-witli (he) comes, 
nulu gurabudo yoku-we bauwal ngara warnganu-ngo dal lei 
he ag*vin fire-in cooks bai’k to take oif-for liglit 
gural. Gura ngohi kadaltchal gura pegur-nda 
makes. And crinkled extremity ties up and wooden j>eg-with 
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bakal j^urti bebii* (Jia»‘ nga(bi-galbai«^<» btikalkal 

pierces and edge lioles knee-extendeii (Lv. in a line) digs 

guinbin birbanu-ngo. Oura gurlnggo gainai-nda 
string to wind on-for. And bark trougli wliite-clay with 
durnggalnggal woba-n galniba durnggal gurnerngurmM'n 

smear red claywitli als(» smear piebald 

gural walu-budongo (w)iinami-rigo; ngamu ngnn 
(he) makes appearance-very beconuj-to ; tlie motlier-by 

guinbin galbai-galbai wugurgur duyu kadaiui-ngo. ])aku 
string very Jong plaits corpse to tie up-for. Tilings 
nainodir badatega dana gurabudo bar})i]. 

tlj(‘se finis] led tJiey again sleep. 

Dabadabaiga dana diiyungu burn tel liriigaraya, duyu 
Hy sunrise tJiey corpse-for will gatlier corpse 

wai‘nganu-ngo. Manu (lirainggur lxu*a ngandongai dana 

to take out-fdr. Only men of course women they 
nimawe ngudo-lcadalniul dana netcJiin yerlnggai-go ninggal 
grave-in not-eorne tli(*y alw'ays separately sit 
nanggor daitchen-be gura ngamu yubaigo ungga 

camp tVee‘d from the‘tabu ’ and motlier close by cry 

batchetchil ngambai-go. (fura dana duyu warngalngal 
wails closed(i.c.nottakingnotice). And tliey corpse takeout 
gurlnggowe yitar-nungo. Gura dodi duyu-we dana 

trougli put into-to. And body corpse-of th(*y 

warka-ngamu-ngun gari karbal, murga do we 

all collectivtdy-by not hold, only wdfe’s brother-in-law 
nangu-mun dodi nangu karbal, gura gurlnggo-w^e yitar, 

hini'by body of him holds, and trough-in puts, 

kambogo galmba, mundal banggar nima-we-go dubil, gurlnggo 
head also, some flesh grave-in leaves, trough 
gayin kadai-ga. Gura dirainggur dana warka-ngamu nima-we 
full comes-because. And old men they altogether grave-to 
kadai, dana durnul nadinu-ngo nangu kanaigo ngambui-go 
having come, they splinter see-to him first (when) alive 
kundaiga, damaiga, bandega. Namo-ngango-gala dana dumul 
having struck, speared, cut. Therefrorn-verily they splinter 
banggar naiigu-mc nadiiiu, Gura dana dumul nangu 

flesh his-in wdll see. And they splinter his 

Tiadega, garko wornda boho-n kobarbil. 

having seen, then the empty {i,e, pretended) soil-in bury. 

Nayuii badatega garko nulu gurabudo gurlnggo guiiibin-il 
This finished then lie again trough string-with 
wudyego kadaltedial. Nayun badatega, garko duyudii’go 

firmly ties. This completed, then corpse-with 
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gurhif^go luunibal gural gura yandal. Yandaiga iiamougango 
trough on-the-head makes and stands up. Having liseu thence 
nulu dindal-budo-ugo <ludara wauw-u-iigun nangu dirbaiga-budo 
he quick-very runs spirit-by him abducted-because 
<iuyu-dir-go. Gura nangu dauaigo kuudai gurlnggo nawaigo 
corpse-with. And him once killed trough just there 

pulelii. Gura nula gimil namalma nangu kundai ga: gimil 
falls down. And he stick sees him killed-with: stick 

kana nadega nulu ngundu kadara duyudirgo. Gura banm 
once having seen he back comes corpse-witli. And men 

warka-ngamu dana nangu nima-wego bmitchentclii gura nulu 
altogether they him grave-at await and he 
•danangan-gal kadaiga nulu gimil raeril nangu 

them-to haying come he stick shews him 
kundaiga : namongan-budo dana bama mala gural gura 

having killed-with: therefrom-indeed they man guilty declare and 
kaimbalmbal. Garko dana warkangamu nima-ngoal kadara 
blame. By and by they altogether grave-from come 
duyu-dirgo nanggor daitchen-be gura duyu melu-we 
oorpe-witli camp freed from ‘tabu^-in and .corpse shade-in 
yitar. Garko ngandongai kadara duyu-ngu ungga 

put. By-aad-bye women come corpse-on accountof a wailing 
batchiuu-ngo gura dana ungga katabatega dana 

to cry for and they wailing having broken oflf they 
ictidagai birbalbal bobo yendume dakatiou gura 
moveable-possessions gather place other-on to sit down and 
dana dadara. Diraioggur nobungo nawaigo nandaya nulu 
they go. Old man one there will remain lie 
pirra-wegu niuggalnggal watchi mala nadinu-ngo. Gura 

foliage-behiod sits spirit guilty to see-for. And 

<lana dadaiga wutchi-ngai wau-wu ngangoigo kadara nima gu, 
they having gone spirits breath quickly come grave-to 
unggadirgo, gau-wal-tchirgo, gamai-tchirgo, kalkardirgo, 
wailiug-with, screaming-with, clay-with,- spear-with, 
milbir-tchirgo, yokudir-go, diral-tchirgo, pibigur-tchirgo. 
wommera-with, wood-with, wives-witn, children-with. 

Oura nulu wauwu mala namalma nangu damauu gura nangu 
And be spirit guilty looks for him to spear and him 
nadega nulu nangu dainanu. Gura nulu nangu damaiga 
having see i be him will-speai’. And he him havingspeared 
^lana gauwal-tchirgo gura numbur-tchirgo dudara gura 
thay screaming-with and noi^-with run away and 
bobo-we buroggalngga ya warimajpa ya-budo, gura danangau-ga 
^round-into enter will disap^r-indeed, and tliem-from 
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bobo wiulye-go Bao^arcgaralaya gura nulii ma!a«n yoku 
^rth vehemently will shake and lie guilty-at wood 
mulbango karbalbal. Gura daoa wauwii-ngai warimanati- 
firmly holds. And they spirits having disappeared- 
budo, bobo kana natigaren nulu yoku dubil gura kadam 
indeed, earth first sluKik he wood lets go and comes 
gura diminggur-be melbi meril wutchi-ogai warka-ngamu 
and old men-to news tells spirits altogether* 

wamega gura yeudu daiuaiga nangaren-budo. 

having seen and one haviogspeared (earth)having shaken-indeed. 

Merelil gura daoa wauwu nima-ngu kadarai: nayun 
(He) tells (them) also they spirits gsave-to came those (only) 
gari yeudu ; wauwu jieba ngamu gura dauuu-gai danangan- 
not others ; spirits father, mother and fi*iends them- 
gala nulu nadetchi: gura nulu wauwu yendu daiiiai 

indeed he saw: and he spirit another speared 

nayun dauun baina yendu-me. Gura daoa kanaigo harna 
this one friend men others-of. And they before men 
duyu bantchentchi gura bolni dubil. Ngando-ngai bobo nayun 
corpse waited at and place leave. Women place tlii.s 
gari-budondo waminda, dudan namodir-be gahnba gai*i 
not at all should come to, road the same-on also not 

kada-nda, purai galmba gari puda-nda bobo tabul-ngan. 
should travel, water also not should drink, place ‘tabu’-with. 

Murga namo-dir tabul dirainggur pudaral: ngandongai 
Only there-with tabu old men drink : women 

pudanda danangan kundanda, dana naino-ngubudo yiriil, 

would di*kik them would kill, tliey theref()re-ind(^ed fright, 

dana uetchin dudan yendu-me dadara: rnurga dirainggur 
they always road other-on go: only old men 

‘dudan-go dadara. Gura duyu mokul niatega kana, dana 

road-on go. And corpse old has become first, they 
inoari guru walar duyu-wego wokelkil gura kadagai 

hair and beard corpse-on account of cut off and property 
ntmgu-nga bauwalal, gari warka-ngamu, luundal-go bera. 
hisof burn, not all together, some-only of course. 

Ngando-ngai galmba nioari wokil. Moari kana wokega garko 
Women also hair cut. Hair once liave cut then 
•dana Rngga batcheltchil warka-ngamu duyu-ngu. Gura 
they weeping cry all together the dead-for. And 

kabir-kabir belumayar-ngai dana yinil manaya, danangan 
girls wiaows they fright l)ecome, them 

mancga-mu, dana moari wokega. Dana moari wokega dana 
would take, they hair having cut. They hair having cut they 
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^'alniba bama njauaiia gura belumayar garka-ngun 

also men talv(^ and widow younger bi*other-by 
iiiana. 
taken. 

Tlie following is tlici free rendering of the foregoing :— 

‘‘Again, T will tell you alx^ut men’s burials. When a man dies, 
all tli(' others set u}) a great crying and wailing. Especially do 
the (i ec^'aseds motliei*, elder and younger sister, father’s sist^u’, 
motlu r’s motlu‘r and fath(‘r’.s mother lament very much. Further¬ 
more, with tlieir hands they violently beat their belly, lips, 
ehe(‘ks and heatl. And ilay get down on the ground here and 
theie and thiow theinsehes about, at the same time casting up 
soil with their hands and kicking the ground. And vehemently 
they blame the person (»r persons whom tlu^y consider are guilty 
of having killed him. Hk; old men also cry very much but not 
as continuously as the women and they do not scold anyone as 
yet : neither do they throw themselves on the^ ground noi* b(‘at 
their body vvith their hands, nor do they blame anyone whih^ 
(uying : afterwards, of course, in a special kind of wail,^' tht^y cry 
aiul blamci the man w ho is belh'ved to be the cause of deceased’s 
death—this they do for a long time When they have ceased 
crying they haste t<j g(it white cl»y to smear over their body. 
Only the dead mans father and mother continue crying, and for 
them the otlaas fetch clay, and they also smear it over theiidu'ad 
and body. When one’s elder brother dies the younger one 
prepares to sp(‘ur tlu*. wife of the deceas(‘d and pulls lier about 
before tins others—beaiuse of the man’s ileath : but om* of them 
g(^ts bold of the spear and prevents him wounding the woman."’ 
At sundown they dig a grave'*^ right in the centre of the camp, 
ami cut long wooden sticks, to make a platfoj'm with, by putting 
them all in one line*' and spreading grass over them. They also 
g('t some bark to cover this from above. After all that is done, 
they f('tch the corpse. The deceased’s mother jumps crying into 
the grave, whilst the elder and younger sister, daughter, father’s 
mother and father, and father’s younger sister follow the corpse, they 


CTauil r a sort of plaintive burial 8t)ng. 

The idea of tliis i.n to sliew that during life, in their domestic quarrels, tlie 
■wife may hare ocwusionally JJfot the better of the deal, and WHJordingly 
the surviving brother by attempting to spear her, shews that he is 
getting even with her. 

Face to the west, but reason for this observance is unknown, and a fire kept 
alight in the close vicinity. 

ZiV.—like the knee extended. 
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also In order to get tiie corpse into the grave, they liave 

to ask the mother to step out. And wlnm she has done so, they 
put in th(^ corpse, cover it with l>ark, and thiui the wliole with 
soil. Then th(' grave diggers as well as the women who had 
foll<»we(l tlu^ corpse to the grave, commence to cry there again. 
Onee tlie corpse is l)uri(id, some of the other women approach tiie 
gra.\e for lamentation. And coming from all directions—east, 
west, south au<l north, they build a camp of "considerable size 
around the grave, the corpse resting in the centre. Next day, 
tlr' dead man's wife comes along ciying, ollering her head to all 
the nuMi around to he struck ; and the}’' sti’ike her too with a 
woimii(‘ra until slu; is covered with blood. I)uring tbe day, the 
woHK^n plait mourning strings'”* for the dead. Tliis done, they 
smear a. lot of strings with clay and wind them around their necks 
and tli<' two arm-pits : they tear up dilly bags and pull them over 
tluar heads. These of course are ])laited, only by th(^ women, not 
by tbc men, but tliey give the hags to ilunn to put on. The 
<l('ceasi‘(l's father also b^ars some up and makes an opening into 
tluMii big enough to let lus head go through and wears them round 
his ne(*k : furtluuanore, he draws some all over his body, and a 
small one over his bead (PI. IxviiL, hg. 3). The other men only just 
us(‘ the strings [belts]’* or the white clay, not everything like tluj 
women. - When the striking ceremony with the wifeiso\er, 
tliey ar<‘ no longer angry with her. But why do they hit the 
woman at all f Wliat a (piestion I Becau.se when her hu.sband 
was alive, they both had been jealous of (‘ach otlun*, and had 
<}UJirrc]le(I and fouglit: this they couhl not approve of, and they 
tljcrefuie .strike the woman just in the same way as the old men 
spear the husband in the leg after bis wife's dcatli.’’'* By and bye, 
two of the men go oli'as messengers to invite the friends for the 
funeral, Init before they get to the camj) tliey siniair their bodies 
with wliite clay and so put in an appearamv,: as soon as the 
peopI(j visited see them coming, they shout it out to all ihootheiu 
Then the me.sse.ngers separate, and sib apart at a distance 
from th(j camp, whence an individual will approach to hear Avhat 
they have to ,say : they tell hijii all the news, also of the occur> 
rence of the deatli: and the person who has approached passes on 


Described in Bull. 1 ■ Sect. 12. 

In tlio case of tlie males, w ho wear them arounil tlie waist, the mourning- 
belt is of a different pattern, and is described in Bull. 1—8oct. 15. 

It* beo’s wax is available both male and feuiule mourners will fix up their 
liair with it into thronis. 

i.e. to cvy quits -see previous footnote. 
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the newM (see Bull. 8 —Sect. 8). When the women hear tliis 
messajije, tliey cry out and scream, thi*ovv themselves on the 
^^round, and blame the individual whom they deem to have 
caustKl the death : the men also do a cry, hut not so loud as the 
women, nor do they blame anyone while crying : but later on 
they always do so in a special kind of wail ( =ganil). After two 
days they leave for the burial service, Jiien and women, not all 
of them, but some. And when they get close to the place wliere 
the corpse is lying, the visitors, L*'. the deceased's friends, throw 
spears at them on the dead man’s account. Tlu? women ait* 
crying all the way to tlie grave, at the side of which they sit tlown 
still crying, the men doing the same. But why do these visiting 
friends of the deceased throw spears at them i Because tiie dead 
man had always travelled with tliem, but Inwl died among his own 
people witliout having been to see them (tlie visitors) for a long 
time previously, just as if he had left them altogetlier. Tins is 
the reason for the spear-throwing.-^^ They then keep tlw.^ (•urj)S(‘ 
in the grave for many days until it gets putnd. Tlieii cuie man 
goc^s away with a tomahawk to cut out the bai'k-trougli to wra[> 
the corpse in. This bark which he brings back with him, he puts 
in the fire to get the sap out so as to peel it better. Then he tit*s 
up the crinkled-extreniities*' of the trough, pierces them with a 
w^MKlen pin, and in the same straight line pierces holes along tlie 
<‘dgesof the ti*ough for the string to go through, from side to side 
when finally sewn up (Bull. 7, fig. 22G). Tlien he smears 
it with white- and red-clay to make it look pie-bald and gi\ it a 
nice appearance, while the mother of the deceased plaits a very long 
string to tie up the corpse with. When all tliat is finished, they 
jiass another night over it. By sunrise they will assemble again 
on account of thii corp.se, to take it out of the grave, which of 
course is only done by the men. No women will then be at the 
grave. Sepamtc from one another they now continue to sit in 
their camp, from which the * tabu ’ has l>eeii removed, while the 
mother cries by herself not far away without taking notice of 
anything. And in the meantime they take the corpse out of the 
grave and put it in the bark trough. But no one touches the 
body except the wife’s brother-in-law, di^ceased’s brother who 


III other although the deeoiiNJil used to wander uboiit, and 1 m» 

friendly wit»Ii the visitors, Iw Iiad not lH‘en to ace tlauu for a long time 
})ast, and aocordingly hit deatli eoidd not l>e due to their aueney: on 
the other hand,*by throwing the spears at his own people, the vifCtors 
show' whom they consider resiiontible for it. 

^ Ngolunfroni of the ankle whioh » more or less wrinkled or 

oreaeed. 
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Opens it, etc.: he also wraps it up within tlie trough, including 
the head. Some of the flesh is left in the grave because of the 
trough being full. Now all the men come to the grave to find the 
* splinter ’ which is believed to j’enmiii in the dead man’s flesh, and 
with which he was struck, speared, or cut by the one who doomed 
him'*^’ while he was alive ; and wlnui they find it, as they pretend 
to do, they bury it in the soil with the remains. After this, the 
brother ties up the corps<3 in tlu^ trough (piite firmly, puts it on 
his Ijead,'^' and stands up. The»i h<» runs away fiom there as fast 
as he can, being dragged along hy the corpse’s spirit, and on the 
very spot wIumh' the man was originally doomed**^ the trough falls 
ofl*. And he sees the stick with wliich the deceased had been 
dooine<i, and directly he sees it he brings it back with the corpse. 
All the others are waiting for him at the grave, and having Joined 
tluun he shews them tl»(3 stick. Tims they recognise the gui!ty 
man, /.e., tlu^ owiujr of this stick, ami are angry with him. By- 
and-bye they all If'avt* the grave, a)»d taking the trough to the 
camp from which the ‘ bibu ’ is now removed, put it in thesliade. 
Then the women (‘om(‘ forth again to cry o\ er it, and wlien this 
is done tliey tak(‘ up their moveable-possessions and sliift their 
camp somewhere else. One old-man only remahrs there', hiding 
himself beliind bu.shes in order to see tlie spirit*'^’of the guilty one. 
And as soon as the others are gone the spirits quickly appear at 
the grave ailing and screaming, painted with white clay, carry- 
iiig spears, wcunineras, and piece.s of w<kk1, and also having theii' 
wives and children with them. Bui the watcher looks for the 
guilty one to spear him and does .so when he sees him. Having 
speared him, the others run away screaming and rattling, disap¬ 
pearing into tlu^ ground. And through them the earth (piakes 
vioknitly but the one who spears the guilty individual holds 
firmly to tin' hushes When the spirits ai-e quite gone, and the 
(jarth has finished shaking, the old-man lets go his hold of the 
bushes, comes back and tells the others about his having closely 
seen all the spirits, about Ins .spearing one of them, and about the 
earth shaking. The spirits that came to the grave were those of 
deceased’s father and mother and friends, no others, and those 
only had he seen ; hut tlie one he speared was another man's 


Tins idea of dooiuinj?, ilie presence of tlie e})linter, etc,, i.-' explained fully 
ill Bull. 6 -Sect. 114. 

LH, -'-nmkefi it on-tlie-liead, 

Lif, —Htruek. 

^ For a description of thoBc ‘wutchi,’ etc., see Bull. 6—Sect. 11<». 
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frietui/' Aiifl tliose wlio had previously atteiid(‘d to tlie corj)He 
now leave the locality where the Hesli is buried in the ground. 
Th<^ women dare by no means go to the spot again or walk on the 
.same road or even drink water from this place which is now 
‘ tabu ’ t^xce})t to th(? old men. If tlie women did so they would 
be killed by the d(?ceased’s spirits: that is what they are 
friglitened of, and so they always take another load while the 
mcm follow the usual track. After some time when the corpse 
becomes old, the men cut off their hair ami heard out of regard, 
to the deceased, and burn some of his property, not all, but only 
some. The women also cut tlieir hair*^ : this done, they all 
lament ugain over tiie dead. But what the girls ami widows now 
hav(‘ to fear is that some one might take them, now that their 
hair has bemi cut. For when their hair is cut men can take them 
U> wife, and tlu‘ widow is (*laimed hy the (h'ceased’s younger 
lirother.” 

The trough is carried about at least until the hair is cut, and 
finally buried sonujwliere in deceased’s own counliy, hidden in a 
cave, or' put under the ground : it is the mother or niotbei* s 
sistei* who carries it about. Th(‘ carrying about of tlie nunains 
liert^ is locally believ'ed to be a sign of love and affection : wen^ 
the survivors not to ensure its being properly carried out, it 
would look as if tlie deceaserl had had no fricuids among the 
tribe. 

Old men and old women, so long as they are infirm, are buried 
straight away without any ceremony. 

6. The Bloomfield lliver natives^^^ make a distinction in the 
final ob.sequies between those males who ha\'e passed their days 
in comparative peace and (piiet and those who liavo rendered 
themselves unusually prominent. 

In the case of any male who happens to liav(^ no powerful 
relatives, or who has never made himself conspicous by any deeds 
of valour or j>rowess, and in the case of any female whatsoever— 


Ho thus ronfiruis the ^ilt of the alreudy suspected perBOU who lias boon 
blamed, and who will ijoonor or later ^ made to pay the penalty, usually 
a life for a life. 

The hair so cut from the mournors is rolled tightly round a itick, and 
placed upon the trough enclosing the deceased. No marriages amongst 
the relatives of the deceased are allowed to bike place until the hair* 
cutting takes plai*e. 

^ 1 am indebted to Mr. R. Hielop, late of Wyalla, Bloomfield River, for 
much of this information. 



NOHTII QUKENSLANU ETflNOaiiAPtIV—1U)TH. 


385 


directly such an one is dead, the body is wrap])ed up in a sheet of 
t(ia-tree bark, with the arms laid at the sides or crossed over the 
breast. It is thus kt‘])t for a few days until th('. relatives, for 
wliom the inoss(‘nger.s have been sent, can corner up and view the 
body which is uncovenid f?‘om its wrappings as occasion re(|uires. 
Each night the body is mourned, the mourncTS covering them- 
selves with })i[>e-clay or white mud—a ring of it around the 
wonum's face's in addition—atul as often as not hesriK'aring their 
bodi{‘s with the oily exudation from the corpse : whenever th(' 
latter custom is practised, they must not w^asli themselves until 
tiu* stench lias entirely disappeared, wliieh it sonu'times takes 
upwards of a couple of months to do:^* In between the \vailing 
and tlie crying, they will nioau somewhat as follows “Oh, 
Erotlu'r (etc., as the ease may he), how’ we used to go limiting tlie 
kangaroo," “how we used to" do this or that, recalling some 
familiar episodt' or adventure in connection with the deceased, 
“ and imw you have left me hehind I " The Ixaly is at length 
l)uri<‘d during any tinu' of the day, tlie jilaee of burial being 
immaterial so long as it is away from tlu' camjung ground and 
remote from ain^ jiarticularly plentiful patch of food, because any 
such plac<' of burial, and aiiytliing growing on it is ‘ tabu ' to the 
women, not lioweverto the men. The hole which is dug is about 
tliK'e by ojK'-andoi-half feet at the surface, wlu'ro it foi’ins an oval, 
and about thns* f('(‘t iti depth vvlim^e it is larger by b('ing made 
circulai*. While still wiapped in its bark-sheet, the corpse is 
doubled up IkiIIi at tb<* tliigbs and at the km^es, coverings and all, 
HO that tb(' knees are in dost' apposition to tlie face, and the 
whole tilted in towards oTie or the otluu* side : if tlie deeease<l 
has died away from liis liorne he is placed in a jiosition facing it, 
otherwise he is made to look towards the east. 1'h(* grave is 
th('n lilled up with eartli, and sometimes a v(‘rtical ))la/.e or cut 
of iiidetej’minate shapt' is incised in the neighbouring trees. 

When an aboriginal wdiobas bad plenty of friends or who lias 
riuick' a }iam(' for himself, at last closes bis eyes in death, tliere is 
a greatei* amount of mourning, and ste})s are taken to diseovt'i* 
the murik'rer who doomeil him, then to punish him. Having 
been wrapped in bark, the corpse is laid in a trcuieh not mort' 
than a foot deep, and covered with earth, while at th(* sauu' time 
an ordinary black’s hut is built over the siU^: in this hut, tlie 
chief mourners have to tcuiporarily reside and Ik'hoc'. its sizt' will 
depend upon the numlKii* of people it has to aeCHinuxIate. Wlum 
all his friends, relativi's, and other visitors have at last been 

Nok' that oTi tlic PcniU’fMtlicr Hivor tlio prin<‘ij>k‘ uiaA ho oumiootvcl 
with the stMiso of smell (Ihill. 5'8eot. 68). 




KBCORDS OF THR AlWRALIAX. MUSEUM. 


386 


gathere/l together, and this may take several days, the grass- 
ooveiing of the hut is removal, but the frame-work allowed to 
stand. Ceilxiin of the old men and the dead man^s nearest 
relatives—and there ai*e here reckoned to Iw his grouji-mother's 
or blood mother’s broUiers—next dig him up, lay liim on the flat, 
and carefully examine for any bruises or marks of external 
violence, and consult as to thorn* that may be accounted for, and 
those that may be laid at the door of some enemy. They next 
start removing the whole of the outer skin, commencing opera¬ 
tions by pressing with the ball of the thumb and so peeling oflF 
the cuticle with its colouring matter and leaving l)elnnd a com¬ 
paratively pale surface. Another e^caminatiou is nosv made for 
any marks of violence, and of course certain bruises are invariably 
discovered. Then follow two vertical cuts, one on eitlier side close 
to the spine, cutting through the proximal ends of the ribs and so 
remoN’ing the whole of the head and back-bone in one piece : a 
view is thus obtained from behind inb^ the thoracic and abdominal 
cavities with tlie object of obtaining any aclditional confirmatory 
clues as to the cause of death, which are always forthcoming in 
the shape of a wooden splinter, spear-tip, etc. Finally, the wlK>le 
of the left upper extremity, including the slioulder-blade, and left 
lower extremity, minus the pelvis, are nunoved, and togethei* with 
the head and back-l)one sonvii up in a Irnrk trough of the pleat- 
type”'^ : this trough is taken charge of by the mother or mothers 
during the day, l)ut by a blood- or group-brother at night, when 
it is often utilised as a pillow. On top of this pillow are placed 
portions of the deceased s hair which will subseijuently be worked 
up with fibre-twine to make mourning strings. The whole of the 
remainder of the corpse is then either re-interred in the same hole 
which it hod pi-eviously occupied, but now mode deeper, or (‘Ise 
occasionally cremated. 

After various deliberations, the old men, relatives and fiiends 
of the deceased, come to an unanimous conclusion as to tlie owner¬ 
ship of the vvoo<ien splinter, spear-tip, etc., that is alleg^ to have 
been removed from the inside of the corpse ; the ownership is 
practically always tacked on to some individual, resident or 
stranger, who happens to have no powerful friends oi* who may. 
have the I'eputation of making himself generally objectionable all 
round. Of course the accused indigne^ntly denies the charge, and 
argues to shew that he had always been on amicable terms with 
the deceased, that they hml Often gone out limiting together, that 


** Bull. 7 -- Sect. 58, and figs.* 223 and 22«. 
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they had never had any quarrel, and finishes by trying to shift 
the blame on to «oinel)ody else; his efforts in this direction may 
prove successful (»r not. At any rate, some one is fixed upon> 
guilty or not, who recognising it to l)e a case of “ needs must when 
the (levil drives offers expiation^* by challenging his accusers to 
spe^ir him. Two of his mother's brothers, or, if these art^ not 
handy, two of liis own brotliers, standing on either side are 
allowed to lend aHsistance, their weapons of defence liowever l)eing 
only tliree womineras, one apiece. The first whom the accused 
c]ialleng(‘s is usually the deceased's mother’s-brother, then come 
tlie brothers, friends, etc., tliough in the cxcitemtuit of the moment 
s<^nu} two or three will rush up to a distance of some tenor twelve 
yards or so, and simultaneously let fly their spears at him. The 
alleged culprit, notwithstanding the immense mentiil and physical 
strain, may thus, with the help of his two friends, succeed in 
escaping an}" serious effects from the thirty or f(>rty spears which 
have been thrown during the gocnl hour and more that he has ex¬ 
posed himself. Should lie come through the ordeal successfully, 
and a lot depends upon Ids previous conduct and the influence of 
powerful friends, his accusers will ultimately run up and cling 
round his neck, indulge in a certain amount of weeping, all make 
friends again, and finally fix the guilt a sc^cond time, generally 
upon the weakest ti ibeand its m<bt friendless mcmlMM*. Tii this 
district, s<jme one'must be killed for the death of every imp<jr- 
tant male alxjriginal. The bark-trougli containing the remnants 
of tli(' corpse is now carri(*d about from camp to camp by one of 
tlie brothers ; it is supportf*d on his head with a pad, and may go 
on its pei’egriiiations for from two to .three montlis, a I’tmewed 
wailing taking place at each fresh cainping-groumi. Every now 
and again, just alwut dusk, the brother with one or two friends 
makes a circuit of a nulo or so Yvith the remains round the camp, 
and so soon as they can assure themselves that they hear the 
bones rattle^'* as the package is jogged along, they know that they 
are in the neighl)oiirlu)od of the alleged murderer. In this Blexjra 
field River District, the Bannabilla natives at the mouth of the 
river are deemed to be the weakest and most friendless, and one 
of this tril>e is generally, as a last resource, fixe<l upon a^ the cul¬ 
prit ; the latter is enticed away on s<imc Imnting exi>edition, for a 
corrobboree, etc. and then mercilessly speared from l>ehind. Tlie 
bark-trough with its contents is not necessarily bune<l immediately 


Bull. 8 Sect. X3, 

*** NeedleiM.to sa}*, these aiv made to mttle wheu tlu? suitable opiKirtimity 
offers. 
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von^ifcanco lias 1)001 j'taken, but is often earned about initil 
sueli time as one of the dt^ceased hero's mothers, brothers, or sons 
happen to die. The immediate relatives do not cut their hair 
until all the ceremonies ar(i eoinplek'd. 

* 7. AinoiijL^st the Lower Tally Kiv(;r’‘' natives, friends and lol- 
atives attend upon the sick pcwsoii until the last moment, and 
immediately after <leath tie him or her up with lawyer cane, a 
procedure hi which all assist; th(^ tyin«;’-up ])osition is with tht* 
fiats of th(‘ hands in closer apposition, eithci* pressed closes! io one 
side of th(‘ liead, or (‘Iso l>a.ssed forward betw('<‘n the two siiins 



Kip. 50. Kifi. 57. 

(figs. 50, 57). 'Fhe body is either buried or burned, there Ixdng me 
thingto choose bet ween th(*se methods, and if cremation is tixix] u])t>ii, 
the burning may be either immediate or subseejuent; octeashuially 
it may be desiccated. The tied-up body may be kept for two or 
three tlays before actual burying, etc., especially if the dtsjeased 
had been a favourite, and portions of it may now be oaten, amongst 
other reasons, in ord(*r to give cause for fight and (i|uariel at tln^ 
Prun-ground.^'' While tiuisawaiting burial, etc,, it is not remo\(*d 
from the hut in which it has been ])laced, but is visited all niglit, 
lelay upon relay of men and women indiscriiniiiately, taking it 
turn about to do the howling and wailing.''' In clo.se proximity 
to the hut, the moui’iiers may be seen s<(uatting in groups, two 
three, or four individuals together, with arms around each otlier’s 
neck or shoulders, heads all turned down and towards each othei*, 
bodies swaying from side to side, and all bemoaning and crying. 


Mr. K. I'rook, Jiiur. vorv kindl^v acted as interpreter for luc liere, 

BuU, 4—Sect. 15. 

^ The blaek« here are in tio sense frigliteiuxl at the presence of a corjise ; it 
is the ^pirit, et-e., after the burial or ereination tliat tliev liavc aUreadof. 
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At intervals they go to view tlu' corpse, and “ kiss it with a 
blowing sound on the forehead or cheek, '.riie Ixxly is usually 
carried from the hut to its ultimate destination on a man’s head, 
and the hut subseciuently burnt or otlierwise clostroyed ; it may 
hoNV(‘ver be slung lengthwise on a pole and so borne between two 
men. The [)Ia(5(^ of burial or cremation is ne\'er out in the open 
plain, always in some shady spot on the edge of the river-bank or 
(huise serul). Tliere would appear to be no sp(*eial burial ornanauits, 
though as signs of lo\ e and affection in order to kec^p the dect'ased 
in i cnnunhramie'’" - not nee(‘ssarily by implication as signs of 
mourning - tliere are a few facts to be notisJ. Thus, aft(*r any 
cremation, the female re,lativ<*s, gt'nerally the luuct's on either side, 
look out for the teeth and \\t‘ar tluun after the manner of a fore- 
liead fringe, each tooth atta<‘li(*(l by a blob of wax to tufts of the 
frotital hair. If a cliild <lies at or soon after liirth, the navel- 
sti'ing is cut off and worn as a nceklac(^ by lli(‘ moth(‘r.'^‘ 

With ground burial, tlu; body, having l>e(*n tied up in position 
as already di‘sci*il)ed, is ready for tlie grave. ’Tliismay be shallow 
and longitudinal, or viM tic-al a.iid deej): in the foiunei* (^ase, the 
co]ps<‘ is always laid on its side, with th<* liead in any direction, 
whereas in th(‘ ]att(‘r it is put down f(‘et first, i r,. in a sitting 
posture, t)i<‘ whole being tlam filled in wit h t'arth and built up a 
bit, witl) bushes and grass placed on top. Tlie bones, whether of 
mail's or females, may subseijuiuitly be removed from these graves, 
painti'd with rf*d oeJu'e and so carried about in the dilly bag by 
th(‘ friemls and re-lativi's who t*very now and again may ht^ si^eu 
crying ami wailing o>'er them. Thus in om* of tlie local camps I 
observed three or four people sijuatting in a circle and wailing 
over the hones lying in t heir midst, talking as it were to tin' skull 
strung on a twine which was handed in turn from one to the other ; 
they expressed themselves .somewliat as follows How we miss 
you I”, “ We used often to hunt togetiier,” “ We remember when 
Koi'’^ went avvay,” etc. 

Cremation is accompaniisl uilh ceremonial only when the social 
status of the deceased warrants it. With any ordinary mortal 
the body in the tied position is carried on thi* hearer’s head and 
thrown on to a specially pi-ejiared pyre, from out of the ashes of 


^ This is tlic neai'etit tmuHlatioii that could bo made of the sentiment \’ihieh 
the natircH themselves described to me. 

In the Atlierton Scrub, I have seen a mother thus wearing the heart of lier 
dead infant. 

Bull. 5-^Sect. 06. 
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whioh the female relativ'«H may subsequently pick some of the 
calcined bones, teeth, etc., as already mentioned, though tliis 
practice is not an essential The cremation may take placq during 
any part of the day. The deceased's bark blanket and personal 
knick-knacks btung burnt at the same time, though as a rule, the 
lattei*, especially his necklet, will go to the widow ; his fighting 
weapons liecoine the property of his younger brothem. In tlie 
case of certain “ x irile,” specially distinguished and respected men, 
some very complicated customs are associated with their cremation, 
as follows. To start with, a corpse under such chuumstances is 



Fig. 68. 


not tied up, but kept for some days until well 
swollen up, when it is carried down to the water 
where all its outer skin and liair is washed and 
rubbed ofi*, and its hands tied together. The site 
for its ultimate cremation having been selected, one 
of tlie old men, chosen for the occasion, carries the 
corpse over Ins shoulders, like a “ pick-a-back " 
baby, its legs dangling over his chest, its arms 
fixed by its tied hands over his forehead, and its 
head swaying from side to side (fig. 58), it is thus 
l>orn in front of the procession, men and women 
advancing in indian file, but all silent. On arrival 
at the spot chosen (fig. 59), the body is i)laced on the 
ground and made to assume the squatting position 
(fig. 59c), propped up against the butt of a 


tree, and there it remains watching all the subsequent pro¬ 


ceedings until late in the afternoon.’^’ In the meantime, 



The natives informed me that the tody was pUl•po^ely eo placed eo that it 
could see everj thing. 
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tliose wJio had fdUoxml it k> ite present resting place com¬ 
mence collecting fireN\o(xl, the men gathering big piect^s of 
timber, and the women little ones ; the larger sticks are placedt 
on the spot where ultimately required for the cremation (fig. 59y) 
while the smaller ones are gatherjed togethei- in a heap about 
twenty yards distant (tig. 59xj. The vvomen now take themselves 
to tile loft hand side of the corpse iind squat side by side all in 
one straiglit row (fig. 59w); their business is to cry, to strike tlieir 
forksand assist in the singing. The men collect together close 
to the heap of bigger faggots, lietween it and the dead body 
(fig. 59a), and advance in Indian file behind the same old gentleman 
who (iarned the corpse to its present resting place, and who now 
inarches at the head of the procession ; it is lie who leads the song 
in whicli tlie others join, but he alone keeps the time with the 
sounding-sticksstamping his foot at each beat as lie slowly comes 
forward, thc,others following and keeping exact step with him. 
Th(^ song which is sung over and over again all the way, and while 
the sticks are soundexl is—“Yakai! ngaja winjiri winje ngenuna. 
cliaimban, kuna puudili warre-marigo.^^’’'' The route taken is to¬ 
wards and around the pile of smaller sticks, and as each 
individual passes it he picks up a twig with his left foot, 
and hopping on his right, to tUe beating of. the time 
gets back to whence he started, the circuit enclosing the two 
heaps of faggots lieing completed : each now takes the twig from 
his left foot with his hand, and places it on top of the pile of big 
timber, (collecting again at the same spot, another start is made, 
the same iierfonnance gone through, and circuit after circuit com¬ 
pleted until the whole heap of smaller sticks is removed by footi 
r was informed that if the men were to touch with their hands 
any of tlu? small bits of wood, before arriving at where the big 
faggots are heaped, they would get sores on their hands, and 
what is more iinporta-nt, the timber would not burn properly 
when lighted. Tlie second heap liaving been thus cleared away, 
the old corpse liearer accompanied by the men walks close up to 
the <lead b<xly, upon which they next all turn their backs ai>d 
retire to a spot about thirty feet distant. They all now re- 
approacli the lx)dy simultaneously, in rows of twos or threes, one 
solitary gin, not necessarily a relative, bringing up tlie rear, and 
all of them singing and repeating the song already mentioned. 


Bull. 4—Sect. 20 (e). 

Bull, 4 Sect. 29 (/). 

ZriV.c “ Alas! I womltir when? he (i.e. Koi, Bull. 5 -Sect.. Ho) met; you! 
We will take yoiir guts out and see.” 
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The men do not come forward in ordinary walking gait, but each 
has Ids hands on his hips, thighs separated, with an inward 
movc'inent of the knees at each advancing jerk of the body all 
done tt» the time kept by tlie old gentleman’s sounding-sticks, and 
tlu^ old woman's clapping of the Hats of the hands held well in 
front of lier. Tins procession may thus advance and retire in 
broken order, some tw(^ or three times. I'he same old man as 
before now carries the corpse, in the manner already described, and, 
in company with threci or four of the men and the gin, makes tlu‘ 
circuit of the timl)er4ieap a f<Hv times (fig. 59z), and then drops 
his bmden at the same tree-butt tliat lie siaiUid from. Finally, 
tlie corpse is removed to a spot on the furtlier side of the edge* of 
th(* scrub (fig. r)9m), three men only accompanying its bearer, 
the otlier males having joined tlie row of women with whom they 
are now S(]uatting, the females alone beating timi*. to tin* singing 
of the same old song. Having readied its new destination, the 
corpse is laid on its liack, and awaits the setting of the sun. As 
soon as this is half way over the horizon, another old individual, 
usually a Kobi, or “rnedicim'-man,’' sits asti‘id(* the d(‘ad body, 
towards its head, and makes th(‘ following incisions : oik*, right 
across the top of tlie belly, and om* down (uidi extremity of that 
incision, so as to allovv of the flap of skin being turned downwards. 
He r(*moves the stomach only, \vra[>s it up in tluj d(‘(‘(‘ased’s bark 
blanket, aud holding it in front of him croiicheH along as 1 k^ 
makes his n<*xt move to the near side of the edge of tin* scrub 
right in front, and in close view of the grouj) of ass(‘mbl('d men 
and woiiK*!! squatting in tlieir original places (fig. 59k). J use 
tlie term “ (rruudies ” purposely, because, as the old man pass(*s 
along, he looks suspiciously on (‘ithor side and over his shouldi^rs, 
as if he were being watched by, or was watching for, something 
of which h(' was terribly afraid. The inter})retativ>n of such 
action on his part is that KoF' might come and do to him what 
lie has done to tlie deceas(*<l, taken the vital principle, breath, 
etc. away: he accordingly keeps watching to see that Ids three 
companions are closely following, because this spirit can only liarm 
liiin when alone by himself. All four move along in quick time, 
stamping in step to tht^ souiiditig-sticks which his tlirec cone 
pan ions cany, and as soon as the spot fixed upon is reached, the 
bundle is jilaced on the ground and the old man hift alone with it. 
No one actually sees what he next does, but it is firmly believt*il 
that he cuts open the paunch and finds the ‘‘ rope,^' “ something,” 


liull. .) Sort. 05, 110, 
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eU*. '' that tlio (ioceasod lias been (Joonierl with, aud vviii(*li he 
buries separately tt) pn'veiit its returiiirig and .i^iving the tribe 
troubh*. Hi\ is tluis able to understand the cause of death and 
to discover tlie guilty party. After tiie burial of this “some- 
Uiini;-,'’ (‘.te. lie rejoins the othc'rs and all n(»w })roeeed to the corpse 
o\er which they have a good cry, it ])eing linally carried by the 
same old man who did the jmst-inorteni on to the funeral ])yre, 
already lighted, and there left to bo consumed. And whihi tla^ 
fire burns, tlu^ widow will advance along the edge of tla^ scrub 
in tlie diicction of where the sun has just 8(‘t, waving bushes 
which sh(' holds in front of her, and sweeping them outwards : 
with lu‘r teet she takes a side-.ste]» or two alternately to left and 
right, the genth* swaying of her limbs and body constituting a 
most graceful and pleasing movement. With the swee])ing of the 
bushes, slie is supf)oscd to drive away tht^ Koiof her late husband. 
At ilic lu'xt Pi'un'’', tli(‘ guilty party is charged with llic^ otlence, 
and has to answer for it in the usual luainuu'. Dessication is a 
form of disposal cd’ th(‘ d(^ad practiseal only in the case of very 
distinguished males, ind<*(;d for such as would be^ ('onsidei'ed 
worthy of criunation with ceremonial ; after being disembowelled 
{mkI di uhI by on a grid or platfoim, the corpse* is tied u[) and 
(Mi-ricd about for months. 

S, On the |{.ussell Riv(U’, this desiccation procuvss api)ears to Iw 
highly developed, the “mummy” being ornamented (Pis. Ixxi., 
Ixxii.). 

9. Fn tlie Boulia District'”' whtm an individual, male or female, 
dies, some bushes are heaped over a net spread out upon tlie 
ground, and on these tlie extended body is laid, tlu; arms lyiii^ 
at the sides or down tin* front. Generally with a speai*, the net 
is fixed lengthways above, so as to enclose the corpse in a sort of 
net sheet. Two or three men, side by side, carry the body resting 
erossways on their beads, tlie wliole of the camp accompanying 
them U) the burial place. A grave having been dug, the body is 
laid in hori/ontally, face up, with the bead pointing to the north, 
w^liicli is considered the orthodox position * the depth of the grave 


bull. 6--Sect. 114. 

Bull. 4 -Scot. 15. 

Tlie account of the disposal of the detul in tlie Bouliu, Cloneurrv, and 
tipper Georgina JliHtrietH id extracted and revised from my “Kthnological 
Studies,” etc., published in IH97; comparatively very few natives are now 
to be mot with in these areas, those that survive being more lews con¬ 
taminated with civilination. 
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appears to vaiy M^ith the nature of the soil, but about four feet is 
the aveiage, though this is often exceeded. The corpse is next 
covered with logs placed longitudinally, then with a layer placjed 
transversely, to be followed with a filling in of earth and soil : 
on top of all tliis are placed heavy logs and bushes, perhaps some 
heavy stones, all closely interlaced,and reaching to a height of from 
three to four feet above the adjacent surface which is cleared to a 
distance of a few feet all the wu»y i*ound.‘’‘ The hcM^memiigs, 
spears, etc. belonging to the deceased ai*e either buried w ith him, 
destroyed by fire, or more rarely distributed anumgst his brotliei s 
while his name ceases to be mentioned. Burial follows almost 
immediately upon death taking place though if the closing scene 
oocui*s at night it is not carried out until early dawn. The* 
corpse is in no ways decorated or painted. At the grave, 
and while it is being dug, in the niidst of the weeping 
and the wailing, the woman will cut themselves with stone 
or glass down the outer and anterior aspects of the thighs, 
in numerous more or loss parallel superficial incisions : 
previous to the cutting, and possibly witli the idea (»f 
making tbe wound all the moi*e painful, the (llenorniiston 
women ha\'e l)een known to wash their thighs with their urine. 
These signs of mourning with the females Imve their counterpart 
among certain of tlie male relatives at Carlo, Glenormistoii, 
Herl)ert Downs, and Roxburg Downs, but ap])areiitly not at 
Boulia, who make a single large and much dee^per crucial incision 
on the corresponding portion of the thigh. The actual burial 
being completed, all leturn with many a sob and tear to tlie 
camp where they plaster their heads w ith blobs of parta’^ (PPT), 
t)r gypsum, causing the whole head of hair at a distance to appear 
one mass of w hite (PI. Ixxiii., fig. 1); owing to sucli fixing-up with 
this matenal, a moumer Is sj)okeii of as “ parta-maro/’ i.e, plaster- 
possessor. In any cani}> uncontaminated and away from the 
settlements, this plastering ivs adopted by all, whether the deceased 
be man, women or cliild, thtmgh it is worn longer by the nearer 
relatives, ij'. the widow or widower, blood-brothers and -sisters. 
Jt is thes<i nearer relatives, and they only, who in addition, colour- 
giease themselves down as far as the waist, lK)th Imck and front, 
witli red and yellow ochre in patterns varying with the sexes, and 
wear an oj>ossum-stnng armlet ; in the case of a young child 
deceased, no painting w ould lie adopted by anyone. Exclusive 
of tlie iKuirer relatives, in addition to the gypsum, or more usually 


In the Pitta Pitta language of Boulia, a grave is ealled uiui^m Kainbo 
(:= stick stone)* 
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when its supply runs short, greased aslies or mud by it.s^']f may 
be smeai^ over the whole bo<ly as external emblems of grief. 
Crying and weeping is i-epeated nightly for a week or- two, 
especially by the nCtirer relatives who may repair to the grav(^ for 
the purpo.se, the sisters continuing wlten the brothers cease ; they 
generally go in parties being afmid to go singly on account of the 
deceased’s ghost, spirit, etc. b^ood, pituri, tobacco, etc., may be 
left regularly at the graveside, and the corp.se openly informed to 
that effect. 1 f the individual who doomed, pointed the bone, etc.,'’- 
at the deceased has been recognised befoix^ the death took place, 
his identity would be confirmed, or otherwise discovered liere by 
the tracks from the spirit, etc., at the grave. Wlien an individual 
lias been killed by the whole tribe collectivel}^ in punishment 
for some serioirs crime, he is u.sually made to dig liis own grave, 
wliicli is subsecjuently closed in similar manner (^xcept that the 
boomerangs, etc., with which he has l)een done to death aresubsti* 
tuted for the long logs immediately covering thecorp.se ; when, as in 
cases of murder, the assassin haslxien cauglitred-liandc'd, tlic.slayer 
and slain tivo buried together in the same grave [ireviously dug 
by the survivor. In time of open hostilities, thos(‘ who are"killed 
are left on the field by their eneniie.s, with broken H})eai* or boomer¬ 
ang close be.side to show the pas.sing wayfarer liovv the individuals 
in question met their death. 

10. In the Oloncuriy District among the Maitakudi, the C( wpse is 
usually buried in a crouching position with head down, enclosed 
in a net perhaps, then covere<l with some tea-tree bark, and the 
earth thrown on top; no logs or sticks art? up above?, but 

the ground is smoothed to the level of tlie suriounding surface 
and a more or less circular area cleaned uj). When night falls, a 
fire is lighted at a few yards di.stant from the grave, and some 
meat, etc., hung up on a neighbouring tree* ; this may be repeated 
for thrw or four nights following, and occ^asionally now and again 
during the next few months, until it is ])elieved that the deceased 
“ has got too old, lia.s gone away somewhere elscx'’ Tn the olden 
days the women used to w(»ar the gypsum as a sign of mourning, 
but iiowilays both sexes only lajHinear themselves with mud, or 
else paint themselves red as far down as the waist; incisions used 
also to be made along the fronts of the thighs, several small 
suptu'fickl ones on the women, and two or tbn^e deep oue.soa the 
men. Where no visible or otherwise intelligible cause of death 
presents itself, one of the medicine-men will find out whether this 


Bull. 5--.Sec4.144, 
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is due to Malkari/^ oi* his eounberpari, who in this couiitiy, is 
Ixdieved to kill blacks, or to some human enemy with the 
mangai'^; in the latter case he would make believe that he had 
jacked up the particular incriminating g(;w-^aw in the neighbour¬ 
hood cf the gnive, and accuse some individual of having committed 
the crime. In either cases, the near relatives of the deceased may 
learn something for themselves ly sticking upright a small forked 
stick on the grave itsc'lf, and placing on it a manda-kuya’’'^; this 
is done at night, and if on the following jnorning this amulet has 
fallen <iown, it is proof pcsitiv(‘ that the late lamented has met 
his death at tl.(‘ liands (jf an (‘lusny “ from a long way country.” 

11. In tlje Upper Georgina District, along the river from 
Cavaiidotla ujiwards, tree-burial is ])ractis(‘d. A sort of platform 
of logs is built in the tree about ten or twedve feet fi’om the ground, 
and upon this, wrai)])od in its net, etc., the corpse is laid : various 
sticks and hushes art^ placed on top, and in ami among them th(‘. 
deceased’s jiossessiojis may b(^ enclosed, l^he body is usually lahl 
with the head in the direction of the north or north-east. Among 
the Yaro-inga, bctwe(*n Urandangie and Jlc'adingley, T was in- 
fonut'd by memlx'rs of the trilxi tliat, in the special cast s of im¬ 
portant personagt's, when all the flesh is rotted oft*, th(‘bones may 
be renjoved and buried in tlie ground, with nothing on the surface 
tx.) indicate tljeir prt\sence l)eneath. In the neighbourlmod of 
Cainoowoal, I have seen the body of a dog buried up in a tree in 
exactly the same manner as a human corpse. Gypsum in this 
district is also used as a sign of inourning : the same‘material 
prevails also in the licichliardt-Selvvyu J)i.strict, though the Kal- 
kaduns use red and yellow paint in addition. 

12. To return to the eastern eoast-line, when any ordinary 
adult male died at Turilla or Pine Mountain^’*', his big toes as well 
as his legs were bound tog(‘ther. His wife and blood-relatives 
stayed in camp where they moaned and wept, cutting their heads 
with tomahawks and heating themselves with sticks and shields, 
while other blacks would remove the corpse to a spot about half a 
mile away, dig a shallow grave, and scatter the excavated soil to 
a distance of a fe>v feet ali the way round. The lx)dy was next 
laid in the grave and covej*ed over with logs, sticks, etc., but no 
soil, that whiidi was excavated being carefully smoothed over. 


Bull 6 -Sect. 118. 

Bull. 6—Seet. 144. 

Bull. 6 --Sect. 154. 

Information given by Mr. W. H. Flowew, late of Tonlla* 
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Next morning, this smooth loose soil round the grave would be 
carefully examined for any tracks, for it was firmly believed that 
the individual who had murdered or otherwise doomed the deceased 
would be certain to visit the victim’s place of burial, and so l^e 
identified. Thr(*e or four days later portions of the flesh would 
be cut away and put into small dilly-bags, which were together 
tied up in a bundle and carried about by the widow or mother 
for months, fi'oin six to twelve, until such time as the Ixmes were 
disinterred, when they were all passed through a more or less 
triangula*’ aperiure cut in a hollow tree. If the deceased had 
be^i^n a great warrior, his body, previous to the ground-burial, 
would be placed on ii stage about six feet high for some few days* 
during which period the young men would go underneath to 
collect the drippings which would then he carefully rubl)ed into 
their skins : occasionally the kidney fat would be removed and 
used in similar fashion. With women, no trouble appears to have 
been taken; they were just wrapped in hark, put in a shallow 
grave lined below with long saplings, covered with ciirtli, saplin}j;s 
again, and left there. When little childnui died, their bodies 
wert? kept whole in camp until tree-buried. Mourning was in all 
cast's mnintained until the final tree-burial, and in the case of a 
married man’s death, the widow had to remain in camp through¬ 
out all this period, only after which wtis she allowed to rc-marry. 
Witli very slight variations, the description of tljc disposal of the 
dt'ad at I’orilla and Pine Mountain holds good for the whole coast¬ 
line from the neighbour!Kjod of Mackay to Broadsound, llock- 
liampton, including the Keppel Islands, down to certainly Miriam 
Vale, though naturally such practices witli closei European 
settlement, etc., are rapidly dying out if not already (*xtinct. 
Throughout the tract of country under consideration, T had sevtu-al 
opportunities during 1897-of examining the empty graves as well 
as the hones, almost invariably male adult, liidden in the neigh¬ 
bouring trees. The apertures in these hollow butts—more or 
loan jiiitre-foi'in, though with age and growth of thii bark they 
h('.comt) rather oval (PI. Ixxiv.)—are from twelve to twenty- 
two inches long by five to seven indies wide, cut at 

a height of from four to six feet from the ground, and 

closed from within either with grass, sticks, or bark : tliey 

are said to have been painted around in red and whik?, 

zig-zag fashion. At that time also I heard fretiuent mention of 
the scaffoldings that hod Ijeen noticed at Yeppoon, Mt. Hedlow, 
and elsewhere, but which even then were things of the past. At 
Miriam Vale^’’^ the platform was formed of a few sheets of hark 

Tlie description of the burial ceremony hero was given me by the late Mr. 

E. C. Eoe. 
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resting on cross-pieces supported on the forked extremities of 
{> 08 ts some ten or twelve feet high fixed firmly into the ground. 
The Ciupse previously stabbed in the loins, from wliich the putrid 
matter subsequently trickled out^ was laid upon this platfdi-m face 
upwards : it swelled a good deal for the next few days but soori 
became sun-dried, and was then left totally exposed foi* from 
three to five months according to the state of the season. With¬ 
out any intermediate ground-burial, it would now be taken down 
and squeezed head foremost through the aperture cut for it in the 
hollow tree chosen. Previous to the exposure on the plat¬ 
form, the handvS and feet of the deiteased would occasionally be 
eat(U), and especially would this be the ease with one killerl in 
tribal warfare. Females used to be ground-buried straight away 
after deatli, and left there, though now and again a woman’s 
coi'pse, wrapped up in bark, would l)e seen carried around for 
months from camp to camp, though with wljat ol)jt*ct is now 
unknown. 

At Rockhampton and at Broadsound, when an infant 
di(id, the mother would tie up one or both of th(‘ dried tiny hands 
in a dilly-bag and carry it about with l)er long after the burial 
had taken place. On tlie Keppel Islands*’” in addition to tree- 
butt burial, rock-shelter graves were employed, the fi’ont lower 
edges of such shelters being ledged in with small pieces of rock. 
In one of such caves, on I^orth Keppel, well-hidden from cursoiy 
observation by growing brush-wood, in a space about four and a 
half feet mde, and three feet from front to back, T found tlie closely 
packed remains of at least eight adults and two infants : the latter 
w(M'e enveloped in bark contained each within a dilly-bag, while 
the bones of the adults, except the crania and maxilhe, which 
had been left exposed and separate, were wrapped up in a hsbing- 
net. Scattered here c^nd there among the debris and sand were 
(lolls®®. On this same North Island I also came across a dilly- 
bag, containing the remains of a piccaninny wrapped up in bark, 
liung up with twine from a tree branch. Some of the inhabitants 
of the smaller islands alx)ut Broadsound are said’® to have taken 
their dead out to sea in a canoe and thrown tliera over-board. 

13. Amongst the Brisbane District blacks, variations in burial 
customs’^ depended upon whether the deceased were adults or 


^ Uow (1906) devoid of natives. 

‘w Bull. ,4-Sect. 11 {b). 

On t)je a\ithori<^ of Mr. W. H. Flowers, late of Torilla. 

Tlje above particulam were taken down between 1900 and 1902 in the 
couree of oonversations with Mr. Tom Petrie. I’here is now no survi¬ 
vor of the Brisbane blacks. 
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cliildivn, male or fV^male, di'formed or not, etc. Whei'evcr a black 
died or was? eaten, tin* tr(*es in close proximity were nicked around. 

In the case of adults, immediately after death, some (dd “ medi¬ 
cine man ” not necessarily a relative would cut off the whole 
^^enitalia if a male, tlie clitoris only if a female, wrap them up in 
urass and place them higli up in the fork of a tree : this was 
sit^mificatory of tlie sexual instinct being finislied with, and to 
pre\^ent tlie spirit (nguru) of the dead entering into sexual re¬ 
lations with the living. The next process depended upon whether 
the cor]»se was to be (^aten oi* not : it was eaten if deceased was a 
well-known warritu*, a medicine-man, a man oi* woman killed in 
tight, or a w^omari dying suddenly in good condition. 

If (h'tennined on fiating the body,it was immediately carried, legs 
foi‘(*moHt, on the shoulders of two or three old men to a distance of 
lialf or three-quarters of a njile from the camp, which was thereupon 
shifted,the n)Cii, women and cliildren following. Wlien a higfirc liad 
been made, the body was laid face downwards on a larger sheet of 
tea-tree bark lying alongside. The others s<iuatted in groups in 
a circle all round the deceased, a few yards distant, each with its 
own fire. One “medicine-man’’ now took the sap-wood of an old 
tre(% a piece about a foot long and three or four inches wdde, got it 
well lighted, removed the burning cinders, and while still glowing, 
applied it all over the corpse, except the head, thus singeing off 
eA'ery ^'efitige of hair (except of C(nirse tliat of the scalp hair and 
b(^ard) and causing the flesh to turn a kind of light brown colour ; 
lie then rubbed the whole body over with his liand, tlius removing 
all the burnt shreds of outei* skin and hair particles. Standing about 
onehundi^ed yards away were three other “doctors” each holding 
a stone knife in his mouth : one of them would advance singing, 
the knife now held in his hand, pass through the circle of scat¬ 
tered groups, and reach the corpse. Tf the corpse was that of a 
male, it lay on its stomach. The newcomer after making a median 
incision nght through the skin from top of the head, along the 
neck, right down the middle of the back as far as tlie anus, would 
then retire to join the groups around; the second “medicine-man” 
would advance in similar fashion and incise, from the median cut 
just made, across the shoulders down the middle of the backs of 
tlui arm, fore-arm, and hand as far as the knuckles, and similarly 
retire ; he would be succeeded by the third doctor wlio cut from 
tlie extremity of the median incision, down along the middle of 
the buttock, and back of each thigh, leg, and heel. If the corpse 
was that of a female, it lay on its back, the three incisions being 
correspondingly made on the front: median, from the top of the 
head right through the middle of the nose and face, dowm the 
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iie(*k, cliost, and belly as far as tb(^ fork : the second, from the 
neck down totlie fronts of the upper exti'eniities as far as the tips 
of the palms : the third, from the fork down the fronts of the 
thi^dm and legs as far as the insteps. Two of the doctors next 
commenced to get olf the skin along these* incisions, removing it 
in one piece with attached toes, fingers, ears, etc., and then to 
stick it up on spears to dry before tlie tire. The body afUu* its 
entrails, heart and lungs had been removed, was next cut up by 
the doctors and carefully disjointed, its difFercnt portions being 
indiscriminately shared by therns(‘lves and the people around 
among whom they were thrown. 

The old and young alik(^ of both sexes partook of it 
after roasting, the pelvis, skull, jaw and bones of both 
limbs being previously removed from the portions so dis¬ 
tributed, and put aside : it was only the back-bom? to¬ 
gether with the ribs and attached meat that were thrown 
into the fire and so destroyed. The sentim(?nt which prompted 
this eating of the deceased was a double one : the survix ors knew 
where the dead actually were and so could not l>e frightened by 
their spirits, while the disposal of the corpse in this manner pn*- 
verited its going bad and stinking. The liver was e?aten, hut the 
entrails, heart and lungs buried, the spot l)eing marked by three 
sticks about a foot high, each wound round with grass-rope, and 
stuck closely apposed into the ground. When the bones, which 
had l>een put aside, had been cleaned of all their ficsli and brought 
hy the dcceased^s mother, widow or sister (in ord(?r of preference) 
back to camp, one of these women would take the whole pelvis,'-^ 
put it on a log, and start striking it with a sharp tomahawk- 
stone, taking care that wlieri a crack should at last bo heard, the 
name of some individual in particular'** should be mentioned. She 
would then recommence the hammering, so arranging matters 
that when tlie crack again took place, th(? same name would lx* 
repeated. And the old men would say “ Ku-re ! Ku-rc ! *^iid 
thus ao(?ept tlie ]n*oof tliat the person mentioned was actually the 
one implicated : so much so, that when met with, the latter would 
be put to death, usually by sneaking upon him at night-time. 
After the deceased’s skin hml been thoroughly driefl, it was 
covered with cliarcoal and grease, folded up and carried, together 
with the bones in a dilly-bag by the mothei’, widow or sister, who 
would cry over it for some ten minutes or so regularly at night and 


A thigh-bone wjis tjtruck to similar purjmse. 

This was usually some member of uTiother tnbe on whom tliey had a 
special “ down." 

An expression of astonishment, wonder 
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at early day break. Portions of it, oj/., cliest and back where the 
scars \v(‘re, were j^iven to the women friends of another tribe, who 
when tliey •j^ot back to their camps, would start another crying 
match over them on tli(‘ir own ac(;ount. This giving of the skins 
to women of another tribe denoted that these women’s Imsbands 
and th(ur fnends were not considered the guilty parties : it was a 
sort of confidential tip that they were not suspected and jnight in 
pcrfcK't safet}^ come to visit the tribesmen of tlic person doceasod,^*’'' 
After tlie remaining skin, with the bones, bad been earri(*d about 
by tb(^ women already particularised, for some two or t]n*(H» 
montlis, or until such time as another coi*pse had to he similarly 
treated, the dilly-bag was finall\7 slung up on top of a forked stick 
stuck upright svithin a hollow tree.'^'’ >Sev(‘ral of sindi hags might 
he placed in the same tree which was considered “ dimanggali,” 
tahu. 

Troe-buri.d without eating was tlie ijjetliofi of disposal iji the 
cas(i of any ordinary male mortals, and all women except those 
killed in fight or who liad died suddenly in good condition. 
Aft(‘r removal of the genitalia as befoj‘(‘ iiKuitioned, tlu' body was 
wraj^ped round in a sheet of bark, tietl tightly round beyond the 
lieiui, and bound carefully round and round with wattle-bark, only 
tlK‘ tips of the toes being left exposed. It 
was carried feet-foremost on the shoulders of 
two men to home gully or out-of-tlu'-way place 
in which they never hunted (if on tlu‘ coast, 
to om* of the mangrove islands) wh(*re a tree 
with suitable fork, ij'. six or sevv.n feet off the 
ground, was chosen. Tsvo forked slicks wc're 
next cut and fixed upriglib about seven feet 
from the tree, and a platform erected (fig. fiO), but in such 
a way that when the body was resting on it, with bead 
next the tree, the feet were fdways towards the west. 
Under this platform a circular s]iace of about four feet diameter 
was clearetl, and heio a small fire was made, with the 
deceased’s spear and Wculdy (if a male) or digging-slick (if 
a female) stuck in the ground : the deceased’s spirit was thus 
enabled to go about and hunt at night, and also cook Ids or her 


emHained how Mr. Tom Fotrio was received so well l\y tribes hejond 
the Ttirrbal boundaries, when they knew that he hml been (jriven })or- 
tions of tlie skin* of Yabba’s son, a well known and rcs])ccled Brisbane 
cliaractej’. 

Til neighbouring tribes, a hholtcr-(*ave now and again r<^)»laccd the Imllow 
tree. 
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food. Next day, two of the old women—mother, widow, or* 
sister—would go out to the resting place, recognise the imprint of 
a human foot‘d’ close to the fire, arrange between themselves to fix 
the guilt on a darkie of another tribe whose foot-print they would 
declare it to be, and, returning to camp, spread the information 
thus obtained. During the crying at night and at daybreak the 
alleged culprit would be cursed and sworn at by the relatives anrl 
friends with such e^pithets Jis “ big head,” “ big belly,” “crooked 
leg,” etc., and threatened with what would be done to him when 
caught. Two or three months later, when the body had rotted, it 
was taken down by two of the old women, opened out, the skull, 
jaw, pelvis and limb-bono.s cleamni up and rubbed with charcoal, 
while th(^ remainder of the corpse, including the bones of the 
toes, fingers, ribs, and back-bone, was burnt. Having brought 
the bones in a dilly-hag back to camp, a fire was made at about 
one hundred yards distant,and hither the whole company present, 
including the two women, proceeded. The mother, widow, oi* 
sister of the deceased then started hammering away at the pelvis, 
etc., as before, making it crack when mentioning the name of the 
person whose foot-print liad been originally detected, and thus 
confirming the evidence of accused’s guilt, the latter being acicor- 
dingly put to death at first apportunity. 

Deformed peophs after their demise, were just pushed and 
jambed nake<l into a hollovv log, no more trouble being taken 
over them. 

The bodies of young boys and girls were never skinned or muti¬ 
lated, but usually put up on the tree platforms urdess they died 
suddenly and in good condition when they miglit be eaten by men 
and women, the entrails, etc., being cut away and buried under 
three sticks as ah*eady described. The corpse of a very young 
child was roasted whole, and eaten by old women only. New 
l>orn babies might be killed and eaten, only by the old women, 
immediately after birth, e8[)ecially if this process had given the 
mother much pain or troulde : it was usually the midwife who 
screwed the infant’s neck round, breaking it by holding the jaw 
and back of the head between the two hands and so twisting it 
round. Similarly, if the mother died in child-birth, the child 
was deenunl guilty of having killed the mother, and was invari¬ 
ably immediately killed and eaten by the old women. 


^ Piiq>osply made by some old scoumlrel of a “ medicine-man the 
befoi*e. 
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The inouriling was eitlier relative to mutilations or to decora¬ 
tions. Men, old and young, jabbed tlieir heads with points of 
the spears or with tomahawks until the blood flowed : the older 
men were always keener on this. Similarly, the old women 
hanged and cut tlieir he^ds with the digging-sticks ; the young 
ones would cut the whole front of the thighs in parallel lines of 
small incisions with pieces of broken flint or sharp shell. 

Red was the essential colour of mourning. In the case of the 
old men, tlu* entire back, front, limbs and face were covered with 
this, relievt^l here and there with a splash of pipe-clay, but none 
on the face. Th(‘ old women were .similarly painted, but with 
more splashes of white which was also specially dabbed on the 
face. Feathers (swan’s, etc.) tied up into bunches and covered 
with raddle, were fixed with lK‘eswax into the hail* of old wonum 
only. The immediate relatives and near friends would keep 
these decorations on for perhap.s two or three months, wliereas 
the others would drop tliem after a few days. The young imm 
and young wonKui would never wear the red paint or feathers as 
signs of mourning. No eulogy of the deceased place, neither 
^\as liis name mentioned. 



MINERALOGTCAL NTOTES: No. V.--CAS8ITEHrrE 
CERU88ITE, ;^EOLITE8 and othkk AUSTRALIAN 
MINERALkS. 

By C. Andkhson, M.A., H.Bc., 

(Plates Ixxv.-lxxx.). 

CASSITERTTE. 

Emmavillk, Nkw South Walks. 

(Plate IXXV., Hi(. 1). 

The crystal of cassiterito from this locality liere tigurisi is of 
inttjrest as having an acute pyramidal habit tlirough })rc(lominanee 
of the di'totragonal pyramid c (32 1); it resembles th(» needle or 
sparable tin of tlie Cornisli min^'r, a type which seems \ (uy rare 
in Australian cassiUaite. The prism faces are strongly striatial 
owing to oscillatory combination Ix^twetm m (110) and r (-30), r 
however being subordinate. TJie crystal 4neasu res l*25x ’75 cm. 
The part bounded by tlie prism faces is mainly black M'ith patches 
of semi-transparent ruby tin,^’ the apex of the crystal down to 
the faint line traversing the faces of z, a little Indow and parallel 
to its intersections with #?, is lilack with metallic lustre, wliih* the 
central part is reddish and opaque. Piom this curious distribu¬ 
tion of colour the probable hish^ry of the crystal may be deduced. 
Thus it may lie inferred that it was at first prismatic in habit, 
most likely terminated by 8 (III), and of a black colour. With a 
change in composition (indicated by the change in colour) the 
prism ceased growing and the pyramid c; predominated ; iirmlly 
came another change in composition at a time when tlie crystal 
had assumed nearly its present habit. 
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EjiSMORE, J^EW South Wales. 

(Plate lxXV.. iigti. 2, 3). 

Fine crystals of tinstone arc^ found at Elsinore, where they 
occur dissenjinat(‘d through greisen ; weathering sets free the 
crystals wliich become concentratetl into alluvial deposits of 
economic importance. A large proportion of the crystals are 
reddish, forming the so called ruby tin. The usual habit is stout 
prismatic, and the crystals seem to be invariably twinned on e 
(101), the usual law ; doublets are comparativtdy i*are and some 
of the crystals are very complex. Fiv(*lings in which a large in- 
<lividual supports on each f face a smalha* crystal in twin position 
ai*e abundant, and specimcMis sh<»wing the nine individuals com¬ 
posing a complcb^ twin crystal of this type are by no means un¬ 
common. 

In PI. Ixxv., fig. 2, is represented according to its actual 
dev(4o])inent a doublet of *75 X *5 cm. in which the two 
portions are about equal in size and development and the line 
of junction is barely visible. Unfortunately this beautiful crystal 
is fractured on one side where it was attached to the matrix. It 
is essentially similar to th(^ crystal figured by Becke,‘ which how¬ 
ever has no planes. The forms determined and the mean co¬ 
ordinate angli's are tabulated below : 
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» Bw'ke -Mill. Mit.th., Heft 3, 1877, pi. i., f. 5. 
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A more complicated twin is drawn (PL Ixxv., fig. 3) 
in orthographic projection ; here we have a relatively large 
crystal with four smaller individuals twinned to the former 
on (101). As the four smaller crystals are essentially 
similar the group has been idealised in the drawing. The lower 
surface consists of the s faces of the main crystal and one very 
small individual in twin position. The colour is black and the 
faces are as a rule smooth and brilliant, yielding excellent reflec¬ 
tions. The dimensions are approximately *75 cm. (parallel to 
vertical axis) x 1*00 cm. 

The measured and calculated angles are given b<^Jow : 
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Hogue’s Creek, near Dundee, New South Wales. 

(Plate Ixxv., fig. 6). 

Hogue/s Creek furnishes g(K)d tinstone crystals witli the usual 
stout prismatic habit, sometimes simple, sometimes twinned ; a 
fine example of a simple crystal yielding the forms a, w, ?*, /e, s, 
is here figured. Tlie faces of r are narrow, the pyramid s is large 
and striated parallel to its interse'ctioiis with e. Dimensions 
approximately 1x1 cm. 

The Glen, New England, New South Wales. 

(Plate Ixxv,,"fig. 6). 

A rather large crj^stal, al)out 3 x 2*5 cm., from this locality 






MINERALOGICAL NOTES : NO. V.—ANDERSON. 


407 


presents a form different from those described above ; it is a 
fourling on the common law, two segments being about equal in 
size, the other two mucli smaller. 


Stantiiorpe, Queensland. 

(Plate Ixxv., fig. 4). 

The figure is drawn from one of several small cryKtals partly 
embedded in a decomposed rock of indeterminate nature carrying 
crystals of quartz. It measures only '2 rnm. approximately in 
length, but its faces an^ bright and thf^ signals good. It is 
twinned on p. 

The following forms and measurements were obtained : 
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CERUSSITE. 

Broken Hill, New South Wales. 

(Plate Ixxvi., figs. I, *2, 3; Plate Ix.xvii., figs. 1, 2, 3). 

The niiiies of Broken Hill have yielded some magnificent ex¬ 
amples of crysbillised ceru.ssite ; the form and appearance is so 
characteristic that Broken Hill cerussite can generally recog¬ 
nised at a glance. It occur.s as long prismatic crystals, often 
coated with rounded, tapeiing crystals of smithsonite (carbonate 
of zinc), or again covered with brilliant anglesitt\ Frequently it 
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is found in reticulated masses, forming very attractive specimens. 
Very typical are arrow-head twins on r (130), sometimes opaque 
wliite and of considerable size, at other times transparent, when 
they arti as a rule smaller. Twinning on m (110), the more usual 
law, J have not observed, but Miigge'^ and Spencer® mention its 
occurrence. 

Simple crystals are not common ; one such is represented in PI. 
Ixxvi., figs. 1,2. It is taVmlar on h which is striated ))arallel to 
})risin and brachydome edges; r oscillates slightly with h. 


Tt yielded the following forms and angles : 
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When twinned on r and long prismatic in habit the crystals 
resemble PI. Ixxvi., fig. 3; if thfj prisms are sliort vertically with 
predominant r, and the faces of the domes k and k meet in an 
edge, above, below, and at tlie sides, the resemblance to an arrow¬ 
head is very striking. A typical twin of this form is shown in 
PI. Ixxvii., figs. 1,2; here the notch is formed by r in oscillatory 
combination with rn, and the edges are replaced by r oscillating 
with b. 

The forms and angles obtained are as in the table below, in 
which we have the mean result of measurements on three 
crystiils: 


- Mi'igge “Neues Jalirb. Mm,, ii., 1897, p. 78. 
^ Sptnioer —Min. Miig, xiii, p. 39, f n. 
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Two groups of four crystals, twiiiued in pairs on r wen* 
nieasui*e<i. Denoting the four segments by 1, TI, ITI, IV, we 
have I and li twinned on ?*, likewise III and IV twinned on r, 
but althougli the (uienuition of III and IV r(*]ative to I and II 
is almost the same in tlie two groups I have not succeeded in 
proving it due to twinning on any known face. Appended are 
the angles obtained between the h piiiacoidsof the four segments: 

(1) . 6i A K ~ 57'* 13' (Calculatcxl for r twin 57MS'^. 

hi A ^ t)l 20 

hi A h, ^ 4 4 

(2) . b, A b, 57 18 

6i A - bl 54 

A h^ — 4 38 

An attempt was made to determine whether the reticulated 
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form so common with Broken Hill cerussite is due to repeated 
twinning on r or twinning on r combined with twinning on m or 
on some other law. Suitable specimens for this purpose are not 
easy to get, but, from a group consisting of part of the plate 
forming one side of tlie rhomb-shaped net and two small attached 
crystiils with elongation apparently parallel to the two remaining 
directions, the following nu^asurements were obtained, all the 
reliable data being utilised in order to get results as accur¬ 
ate as possible : 

hi A h-i 57" r (Calculated for r twin 57° 18). 

^1 A ^3 58 35 

Fi om these figures it is apparent that I and IT are twinned on 

while III is independent, or exemplifies a third twinning law. 
Miigge, who was the first to descrilie the cerussite of Broken Hill 
says^*—“ Neben Zwillingen kommen auch Drillinge vor, indf^sseri 
wurden polysynthetic Bildungen nach (1^0) auch in Diinn- 
schliffen nicht beobachtet, wohl aber Verbindungen von Zwillingen 
nach (130) uiit gitterfdrmigen Drilliiigen nach (110), welche 
letztere auch dutch tafeligen Habitus nach (010) sieh von 
Zwillingen nach (130) unterscheiden.^^ If Miigge means by this 
that the mesh-like form is the result of twinning on (110) com¬ 
bined with twinning on (130) I can only say that so far its iny 
observations go I am not able to substantiate his conclusions. 
Unfortuiiately he does not give tlie measurements on which his 
inferences aie based, and it would bfj absurd for me to qucjstion 
their correctness, but a tabular extension on h is not a criteriorr 
of distinction between twinning on (130) and twinning on (HO) 
as the habit is a common one with cerussite. 

Zeehan, Tasmania. 

(Plate IxxviL, fig, 4). 

One specimen in the Museum collection shows several small 
but well developed crystals, simple and twinned, on a matrix 
of galena with patches of friable linioiiite. A r doublet on m 
was measured and yielded the forms c (001), IS:|010), m(llO), 
r (130), .T r012;, k (Oil), i (021), r (031), (041), ju (111). The 

faces in the zone [010, 001] are ^striated and sliglitly inter- 
oscillating. A group (PI. Ixxvii., fig, 4), is made up of four indi¬ 
viduals of which I and II, also III and IV are twinned to each 
other on w, while I is twinned to III and II to IV on a possible 
face (760) for which the calculated value of is 62^ 24 ^ This 
foftn lias not been recorded for cerussite, and it. is Just possible 
that we have here merely a case of accidental grouping, but the 

^ Hugge-^Xoc. citt p. 79. 
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measured angles given in tlie table agree ratlun^ well with the 


assumption that a new twinning law is in oi)eration. 
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Washington Extended Mine, Whyte River, Tasmania. 

(Plate Ixxvi., fig. 4). 

This is represented in our collection by one specimen in which 
small crystals of cerussite occur in cavities in galena coated with 
yellow limonite; in habit it is tabular on b, which is slightly 
striated parallel to prism and brachy-dome intersections^ Tlie 
angles are tabulated below : 
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Comet Mine, Bundas, Tasmania. 

(Plate Ixxvi., fig. 5). 

The crystals, which occur on a matrix of galena and powdery 
limonite, arc thin tabular on 6 and twinned on m ; the figured 
crystal is a trilling resembling th^j cerussite of the Magnet Mine®. 
Tlie two crystals twinned to that in the conventional position are 
small in companson and scarcely penetrate the larger. The 
measured angles agree fairly well with the calculated values. 


Anderson—Bee. Austr. Mus., ti., 2,1905, p. 93, pi. xx., f. 1-8. 







MINBRALOGICAL NOTES : NO. V.—ANDERSON. 


413 




MeMured. 


Calculated. 

Exror. 

Foma. 










4> 

P 

<b 

P 

<!> 

P 



O / 

O 

'/ 

o / 

O / 

/ 

/ 

6. 

010 

0 3 

89 

58 

0 0 

90 0 

3 

2 

Gl 

100 

89 67 

89 

56 

90 0 

,) 

3 

4 


110 

58 40 

89 

69 

68 37 

ft 

3 

1 

n 

130 

28 40 

89 

58 

28 39 


1 

2 


012 

0 6 

19 

53 

0 0 

19 52 

6 

1 

A, 

on 

»> 

35 

55 

ii 

35 52 

6 

3 


021 

0 0 

55 

20 

a 

55 20 

0 

0 


031 

0 3 

65 

12 

ft 

65 15 

3 

3 

Pi 

111 

58 36 

54 

14 

58 37 

54 14 

1 

0 

b. 

010 

62 47 

89 

59 

62 46 

90 0 

1 

1 

(h 

100 

27 13 

90 

0 

27 14 

ft 

1 

0 

tiig 

no 

4 7 

89 

68 

4 9 

ft 

2 

2 


130 

/88 35 
\34 8 

89 

59 

(88 35 
134 7 

ft 

!? 

1 


031 

62 46 

65 

39 

62 46 

65 16 

0 

24 

h 

010 

62 35 

89 

58 

ff 

90 0 

11 

2 


100 

27 20 

89 

58 

27 14 

n 

6 

2 


no 

3 69 

89 

57 

4 9 

)) 

10 

3 


130 

|88 48 
134 3 

89 

58 

(88 35 
|34 7 

ft 


2 

^3 

021 

62 36 

55 

16 

62 46 

55 20 

10 

4 

P^ 

111 

3 57 

64 

.5 

4 9 

54 14 

12 

I 


BARITE. 

Commonwealth mine, Wellington, New South Wales. 

(Plate Ixxviii., fig. 1). 

Crystallised barite is by no means common in New South Wales; 
in fact the crystals now dealt with and those from St. Peter’s 
near SydnOy* are the only examples known to me. 

At the Commonwealth Mine it occurs as clusters of trans¬ 
parent, colourless or slightly yellowish (iron stained) crystals, 
with prismatic development along the h axis. The faces are not 
quite smooth and the angles obtained are not very good. 


* A-nJcroon—^Bec. Auirtir. Mu»., vi., 2,1906, p. 89, pi. xix., f. 2. 
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MONAZITE. 

Thb Gulp, near EMMAViLTiB, New South Wales. 

(Plate Ixxviii., fig. 2). 

The crystal is reddish brown, somewhat worn and not 
measurable on the reflecting goniometer, but the angles ob¬ 
tained with the contact goniometer are suflBciently good for 
determinative purposes. Tfiie crystal measures 1 '5 x 1 *5 x *5 cm. 
and is twinned on (100). It is projected on the plane (010) and 
drawn in ideal symmetry. 

Specific gravity : 5*152. 

SCHEELITE. 

HijiLobove, New South Wales. 

(Plate Ixxviii., fig. 3). 

At Hillgi'ove scheelite has been found in sconsiderable quantity 
but it seldom occurs in crystals. One specimen consisting of a 
nuinber of fragmentary crystals grouped in parallel position is in 
our collection atnd is here figured. It is greyish and traniducent ; 
the faces are rough and striated, and the angles obtaineid with 
the reflecting goniometer are not very satisfactory. Specific 
gravMy: 6*00. 

Measured. Calculated (Dana). 

Si A = 131 A 181 = 23® 20' 23® 16' 

Si A p = 181 A 111 = 28 18 * 28 21 

s, A « =131 A 101 = 67 12 68 18J*^ 














MINKKALOGICAL NOTES : NO. V.—ANDERSON. 


416 


Mount Ramsay, Tasmania. 

(Plate IxxviiL, fig. 4). 

This is the mineral analysed by Traube’. It occurs in horn- 
blendic rock in well formed crys^ls up to one inch in length and 
in ciystalline bunches. The measured crystal is about 1 cm. in 
the direction of the vertical axis and is greyish and semi-trans¬ 
lucent. The faces are fairly brilliant and gave good signals ; only 
the pyramid e (101) is present. 

* Measured. Calculated (Dana). 

e S = 101 A Oil = 72® 45' 72® 40J' 

s A e*" = 101 A Oil = 107 15 107 19^ 

VESUVIANITE. 

Barraba, New South Wales. 

(Plate Ixxviii., figs. 5, 6). 

Vesuvianite is found as yellowish-green transparent crystals in 
and near a cutting on the road from Barraba to Bundarra, slightly 
eastward of the Ironbarks Creek crossing. It lias been described 
by Mr. D. A. Porter®, who states that it is found lining cavities 
in massive garnet forming a vein in serpentine. The crystals are 
accompani^ by silica in the form of liyalite, and a greenisli 
mineral in thin tabular, hexagonal crystals which has not yet been 
determined but may belong to the chlorite group. The base is 
usually present but is invariably mugh and non-reflecting. 

One of the best and largest crystals, 3*5 X 1 mm., was measured 
and gave the following forms and angles: 




Measured. 

Calculated. 

Error. 

Forms. 










P 

4> 

P 


P 



0 / 

« i 

O 1 

o > 

/ 

• 

C 

001 

_ 

_ 

_ 

— . 

_ 

_ 

a 

100 

0 6 

90 0 

0 0 

90 0 

5 

0 

m 

110 

45 1 

89 45 

45 0 


1 

15 

0 

oil 

0 37 

28 15 

0 0 

28 15 

37 

0 

P 

111 

45 10 

37 12 

45 0 

37 14 

10 

2 

t 

S31 

44 56 

66 46 

19 

66119 

4 

27 

B 

131 

18 27 

59 41 

18 26 

59 32 

1 

9 

t 

132 

18 16 

40 7 


40 22 

10 

15 


Traube—Neues Jahrb. Min., Beil-Bd. vii., 1890, p. 232, quoted Dana’s 
System of Mineralogy, 6th Edition, 1892, p. 987. 

® Porter—Joum. Boy. Soc, N.S. Wales, xsii., 1888, p. 85, pi. i, f. I-®.- 
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ZEOLITES. 

Wherever we find decomposed felspathic rocks we may look for 
zeolites in their amygdaloidal cavities. Generally several zeolitic 
species occur together, sometimes forming intergrowths, and, as 
in crystalline habit, qualitative and even quantitative composition 
certain zeolites have a strong family resemblance it is not always 
easy to discriminate between them. In this paper I have confined 
myself to describing those of whose identity there is no reasonable 
doubt. 

CHABAZITE. 

Ben Lomond, New South Wales. 

(Plate Ixxix., figs. 1, 2). 

The basalt of Ben Lomond is much decomposed and so full of 
cavities that in hand specimens it sometimes presents the vesicular 
appearance of pumice. The smaller cavities are often completely 
filled with an incoherent, yellowish-green substance which has a 
clayey odour when wetted; the powder has not been analysed 
but is probably bole or some equally indefinite mineral of the 
kaolin group. Larger cavities are filled with zeolites sometimes 
beautifully crystallised ; chabazite predominates and is accom¬ 
panied by analcite and delicate acicular crystals which are mainly 
mesolite but may possibly be natrolite ih some cases. Yellowish 
calcite in scalenohedra or in spherical aggregates accompanies the 
zeolites. The specimens in the Museum collection wei’e obtained 
by purchase from Mr, D, A, Porter who has also supplied us with 
particulars of the occurrence.® The specimens were obtained from 
excavations and cuttings on the Northern Railway line, the finest 
being found in the Big Cutting ” situated about a mile in a 
northerly direction from Ben Lomond railway station. 

The chabazite is sometimes crystallised in simple ^rhomltohedi’a 
much striated parallel to the edges r/r' and rjr^ or forms unequal 
interpenetrating twins with the vertical axis as axis of twinning, 
but it usually presents the characteristic form of phacolite with 
the forms r (1011^, « (0221) and e (0112) twinned on the same 
law. The crystals, which attain a diameter of 3 cm., are but 
little inferior to the well-known phacolite of Richmond, Victoria; 
they are less regularly developed however, and are strongly 
striated parallel with the intersections r/s. A common feature 
is a crateiiform depression at the apex shown in plan in PI. Ixxix., 
fig. 2. In such crystals each individual of the twin really consists 
of three portions in parallel position. 


® Boy. €loc. N.S. Wales, xxii., 1888, p. 87. 
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Four analyses (III and IV being duplicates) were made with 
the following result : 
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RBOOBDS OP THE AUSTRALIAN MUSEUM. 


I. —Ben Lomond; taken for water *4915 gram, general *9914 gram 

II. - „ ; -4920 „ , „ *6878 „ 

III. — „ ; „ *8631 „ , *8631 ,, 

IV. - „ ; „ 1*2842 „ 

V. — „ ; mean of analysis I. II. III. IV. 

VI. —Table Mt., Colorado.^® 

VIL—Calculated for CaO. Al/)^ 4SiO,. 6H,0. 

After 46 hours over strong sulphuric acid the loss of water 
amounted to 2*0 %• 

Invebell, New South Wales. 

Crystals of chabazite similar to PI. Ixxix., fig. 1, arc found em¬ 
bedded in a decomposed basaltic rock forming a cliflf near the 
bridge at Inverell." 

Bell Mount, MiddlEvSex, Tasmania. 

(Plate Ixxix., fig. 3). 

Some fine crystals, *76 to 1*5 cm. in diameter, have been found 
loose and coaling a vugh in tertiary basalt at this locality.^* Like 
tlie Ben Lomond and Inverell minerals these are penetration 
twins on the vertical axis, but they differ from the former in the 
presence of a (1120) and t (1123). The crystals arc strongly 
striated in the directions indicated in the figure. Two crystals 
were obtained by .exchange with Mr. W. F. Petterd of Tasmania. 

ANALCITE. 

Ben I.1OMOND, New South Wales. 

The analcite is beautifully crystallised, transparent and glassy/ 
The crystals are small averogeing about two mm. in diameter and 
seem to consist uniformly of the trapezohedron (211 A typical 
crystal was measured and gave the result: 

211 A 211 = 48^41'; calculated 48^ 14' 

211 A 121 - 33 17 ; „ 33 33J 


Hillebrand—Bull. U. S. 0eol. Surv., 20,1886^. 24. 

Wilkinson—Notes on the Geology of N.S. Wales, p. 62, Government 
Printer, Sydney, 1882; Porter—Journ. Boy. Soo. N.S. Wales, xxii., 
1888, p. 88, pi. i., f. 7. 

w Petterd—Papers and Proc. Boy. Soo. Tss., 1902*8, p. 24. 
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Fbr analysis material was selected from several specimens 
carrying analcite in dniaes and cavities. 



I. 

II. 

III. 


7o 

0/ 

h 

h 

H,0. 

8.71(ign) 

8-37 

8-2 

SiO,. 

54*39 

55*81 

54*5 


21.76 

22*43 

23*2 


1.33 

— i 

— 


tr. 

. — 

— 


13*77 

13-47 

14*1 


99*96 

100*08 

100.0 


I. —Ben Lomond, N. S. Wales ; taken for water *1492 gram, 
general *3539 gram. 

II. —Table Mt., Colorado.^® 

III. —Calculated for Na,0. AlA- 4SiO,. 2H,0. 

MESOLITE. 

Ben Lomond, New South Wales, 

The slender ciysttils aie too minute for optical determination ; 
extinction is sensibly straiglit. The mineral fuses to an opaxiue 
white bead giving the sodium flame. For analysis a vugh lined 
with a downy covering of interlacing acicular crystals was de¬ 
nuded, yielding, *5609 gram, of appai*ently pure material. Water 
w^ determined by ignition. 



I. 

II. 

III. 

IV. 


7- 

/«» 

7o 


H.0 ... 

11-86 

12-16 

11-7.5 

12-4 

SiO, 

43*88 

46-17 

43*83 

46*4 

A! A ... 

27*14 

20-88 

29-04 

20*3 

C<vO ... 

7*03 

8*77 

7-84 

9*6 

K.0 ...j 

tr. 

— 

— 

— 

Na,0 ... 

10.48 

6.19 

7-80 

5*3 


100*39 

1 

100-17 

■ 100*26 

100*0 


Hillebraad— Loo. eit.f p. 29, 
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RECORDS OF THE ADSTRALIAH MUSEUM. 


I. —Ben Lomond, N.S. Wales. 

II. —Table Mfc., Colorado.'* 

III. —Eisenach, Thuringia.'* 

lor { 


NATROLITB. 

Invbrell, New South Walks. 

The mineral occurs as transparent colourless aggregates, 
radiated in structure. Extinction is straight and compensation 
takes place with quartz wedge peipendicular to direction of 
elongation. 



I. 

II. 

IV. 


Vo 



HsO @ 100“ C - 

0-38 

^ 9-84 

9-5 

H,0@ 100“C + 

8-90 

SiO, . 

46-38 

47-31 

47-4 

AlA. 

27-36 

26-77 

26-8 

CaO . 

0-83 

0-41 

— 

K,0 . 

0-13 

0-35 


Na.fi . 

15-63 

15-44 

16-3 


99-61 

100-12 

100-0 


I. —Inverell, N.S. Wales; taken for water *6459 gi-ains, general 
*8978 grams. 

II. —Cape Blomidon, Nova Scotia.^ 

III. —Calculated for NajO. AI 2 O 3 . SSiO^. 2 H 2 O. 


THOMSONITB. 

Invkrbll, New South Wales, 

This is white, radiated, decrepitates before the blowpipe, intu- 
mesces slightly and yields an opaque white bead. Analpis was 
made in duplicate : 


HiUebrand—XcMJ. cit , p, 85. 

^ Luedecke—Neuea Jahrb. Min., 1^1, ii., p. 84. 
Brush—Amer. Journ. Sci, zxxi., 1861, p. 866. 
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I- 

n. 

IIT. 

IV. 


"U 

% 

0 ! 

/o 

/o 

H..0 C«) 100“ C - 
II,, O («. 100" C + 

*68 

32-05 

not (let. 

< 12-91 
( 

f 13-75 

Sib., . 

40-G0 

40-76 

40-88 

57-00 

AiA . 

29-(>7 1 

1 29-79 

29-68 

51-39 

CaO . 

11-74 1 

1 11-.>8 

11-88 

11-50 

NauO. 

5 02 j 

! 5*87 

4-72 i 

6-36 


10():U) i 

— 

100-07 1 

100-00 


T.—In^•e^•ell ; taken for water '4240 j<rain, f^encral '4820 gram. 

II. —Inverell; taken ‘oSnij gram. 

III. —Table Mt., Colorado." 

;NaA A1,0., 2SiO.,. 2.1,H.C. 

2 (CaO. ALO., 2SiO,.'2iH.,0). 


1 V. - Calculated f. 




8COLECITE 

Wkuius Chkkk, New South Wales. 

This mineral is ass<.>ciate<l with houlaudite and stilbitf' in a 
decomposed andesitic rock con tain iiif' phenocrysls of plagit>cla»e 
almost completely zeolitiseil; the scolecite occurs as white nodular 
radiated masses. Before the blowpipe intumesces slightly and 
fuses to a blebby enamel, Mr. 1). A. Porter who presented the 
specimens to the Trustees informs me that it is rather rare at the 
locality. 

The mineral gelatinises with hydrtichloric acid and yielded the 
following percentages : 



I. 

11. 

IIT. 

H./>. 

SiO,. 

A1,0, 

Pe-A 

CaO. 

K,0 . 

Na-^O 

/o 

13-94 

45-19 

25-56 

15-39 

1 0-74 

7o 

14-48(diff.) 

46-03 

25-28 

0-27 

12-77 

0-13 

1-04 

/o 

13-8 

45-9 

26-0 

143 


100-82 

100-00 

100-0 


Hillebrand— Loc, di, p, 26 . 
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L—Werris Ck., N.S. Wales; taken for water *4540 gram 
general *7504 gram. 

II. —Table Mt., Colorado. 

III. —Calculated for CaO. 3 Si 02 . SHaO, 

HEULANDITE. 

Werris Creek, New JSouth Wales. 

(Plate Ixxviii., fig. 7). 

At Wei’vis Creek heulandite occurs as minute transparent 
colourless crystals lining small amygdaloidal cavities in tlic de¬ 
composed rock. It has the usual pearly lustre on the clinopina- 
coidal cleavages, wliich are found to be perpendicular to an acute 
positive bisectrix, thus distinguishing the mineral froin stilbite 
wliich otherwise it rcsenibltvs closely. 4^)10 cjystals liaxe tlie 
characteristic cofiin shape, the forms prescuit being b ( 010 ), m 
( 110 ), ( 021 ), t ( 201 ), a (Til), s ( 201 ). The available, material 

is too scanty to permit an analysis. 

STILBITE. 

Jambekoo, New South Wales. 

This locality was discovered by Mr. B. C. Engellmi’dt by whom 
the mineral, which occurs in trjichyto, has already Ix^eii described.^*' 
An analysis was made on a specimen in tbc Australian Museum 
presented by the original discoverer, with the ap}>ended result: 




1. 

ri. 

111. 




‘V 


H.O... 


17*5.3 

17*30 

17*2 

SiO,... 


f)7-(il 

58*79 

57*4 

AUO. 



14*01 

16*3 

FeA 


‘ 0*47 


CaO... 


«-22 

I 9*53 

7-7 

KjO... 


^ 119 

i 0*23 

— 

Na^O 

... 

! 0*32 

1. -. 

1*4 



100*11 

101*25 

100*0 


I.—Jamberoo; taken for water *2755 gram, general *5593 gram. 
IT.—Bordo, Faroes. 

III.—Calculated for (Na. 2 ,Ca) O. ALO 3 . 6 SiO.^ 6 H 4 O. 


Hillebrand— Loc. cii.^ p. 87. 

^ Eiigelhardt^-’Proe. Linn. Soc. N.S. Wales, < 2 ), ri., 1891, p. 5, pi. i. 5 Juquei 
and Card—Eeo. 0^1. Surv. N.S. Wales, viii., 1, 1906, p. 17. 

5*6 Heddle—Min. Mag., i., 1877, p. 21. 





OCCASIONAL NOTES. 


VII.-^-EGGS OF CACOMANTIS INSFERATUii, GOULD 

The eggs of the Brush Cuckoo of Gould's folio edition of the 
“ Birds of Australia ” were unusually common last season on the 
highlands of the Milson's Point Railway Line. Mr. A. A. John¬ 
ston took no less than seven eggs in as many nests of Rhipidura 
alhiscapa. One nest four feet from the ground that he had to lift 
the bird off, revealed two eggs of the Brush Cuck<x), and one egg 
of Rhipidura nlhiscapa. This was on the !^4th November, 1906. 
The nest of this pair of birds he took again on the 9th January, 
1907, when it contained two eggs of the White-shafted Fan tail 
and one egg of the Brush Cuckoo. On the 5th January, 1907, he 
took a nest of Ma/u?*t(s lamberti with two eggs, also an egg of the 
Brush Cuckoo, which is the first time I have known tlie egg of 
this Cuckoo to be found in the nest of this species. Four fresh 
eggs were taken from a nest of the same pair of birds on the 16th 
January, and two eggs of Lambert's Huperb Warbler from the third 
nest of this pair of birds, on the 29th January, 1907, also an egg 
of the Brush Cuckoo, On the 18th November, 1906, Mr. Johnston 
took a nest of Myiagra t'^ihecnJa^ conbiining two eggs of that 
species, also an egg of the Brush Cuckoo. 

As I have pointed out in “The Ibis,”* the CacomantU 
insperatus of Gould, agrees with Latham’s description and hgure 
of Cuculus Jlahdliformis^ but not the species, the latter name has 
been applied by writers in general. 

Alfred J. North. 


* North—Tlie IbU, 1906, p. 53. 



icmAarATicar of plats lvii. 


S9»b of oOloaiwras cnrond 'with BpinUma greywrim, Sth. fll. 
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H. BARNES, Junr., photo. 



EXPLANATION OF PLATE LVIIL 


Group of AuceUa huffhendenenais, Etli. 



IIEC. ATTSTll. MUS., VOL. VT 



H. HAkNhS, Juni., photo 
Austi. Mils. 


TCXPT.AXATTON OV PT.ATK 1>1\ 


Slab of PachydomelJa calcareous aliale exhibiting the prolusion in whicj 

Pa,nhvd.finipUn nhtiHtJt Pf.li fll nr»«'iiT« 
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Pi.iTi., LIX. 



H. BARNKS, .Kiiir., plioti 
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EXPLANATION OP PLATE LX. 


SpIBUL^A CBETAOIEA, Bih, fil. 

1. Two tubes in contiguity, one extended—X 2. 

2. Another example, concave aspect—X 2. 

3. A third specimen, concave aspect, with.the free tube fractured, and a 

telescopic umbilicus—X 2. 

COPBOLIPES. 

4. Fusiform body with a more or less spiral end. 

6. Another example with the termination more acute. 

Modiola dunlopknsis, Bth, Jil. 

6. Rather more than the |K)8terior third of the conjoined valves. 

ObAMMATODON (?) DAINTBEKT, Bth.JiL 

7. The two valves, one testaceous, the other an internal cast—X 8. 

8. Interior of tlie valve removed from the cast in Fig 7—X 3. 

Trtgonia cinctpta, Bth.JiL 

9. Cast of portion of the exterior of a right valve taken from an impres¬ 

sion in calcareous shale. 

OnONTOSTOMIA (?) CBBTACKA, Bth. fil. 

10. Three whorls and a heterostrophic apex; the delicate decussate 

sculpture on the body whorl is faintly visible—X 4. 

10a. The het-erostrophic apex, much enlarged. 

CANCET.LARIA (?) TBUB AUKGINEN8IS, Bth.JiL 

11. Four whorls, the body w horl with transverse keels and costes —X o. 






EXPLANATION OF PLATE LXl. 


Fig. 1. 

» 2 . 


11 


6 . 


»» 


8 . 

9. 


„ 10 . 


51 


11 . 


12 . 


13. 

14. 


MAOcoyBi.LA COBBIBNSIS, Moore, 8p. (/). 

Articulus of the left valve. 

Portion of a left valve with posterior auricle. 

Left valve, one of the largest specimens, with costee. 

A similar left valve. 

A much broader example of a left valve, with posterior alation 
approaching Oxytoma rocJcwoodensis^ Etli. fil., in outline. 

Longitudinally elongated individual witli well preserved sculpture. 

Aucella hugubnoenbnsis, Etheridge. 

Portion of the united valves. The auricle of the right valve and the 
anterior dorsal margin of the latter are seen to be crenulated — 
X 2. 

Xieft valve of a typical specimen. 

Ghronp of young individiials on the weathered surface of a piece of 
impure limestone. 

The valves in apposition showing the auricle of the right valve 
received in an anterior inflection of the cardinal margin—X 2. 

Portion of valves in apposition but exhibiting the area of the left- 
valve— X 3. 

The specimen of which Fig. 11 is a partial enlargement— X 2. 

AnISOMYON (?) I>EPBES8U8, Bth. fil. 

Lateral view. 

Apical view. 




EXPLANATION OF PLATE LX II. 


Fig. 1. 
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„ 3. 
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4. 

5. 

6 . 

7. 

8 . 




9 . 




10 . 


1} 


11 . 

12 . 

13. 


CrTHKREA (?) MOOBKI, Eth.Jil. 

A left valve—X 2. 

Portion of the anterior end of another B])ecimen exhibiting tlu; 
lunule—X 3. 

A right valve with an epiostracum and cliaracteristie sculpture — 
X 2. 

Pachydomblla cutjtus, Eih.jiL 

A left valve, a characteristic specimen—-X 3. 

Another left valve with well marked epiostracum—X 3. 

A similar specimen to Fig. 6—X 3. 

An internal cast of the valves in apposition—X 3. 

A testaceous example with the valves in apposition—X 3. 

VaNIKOROPSIS (?) STtJARTI, Eth. Jil. 

A specimen with a limited number of oblique costa*, tJie int-erscction 
of the latter and the spiral lines nodose—X 2. 

An example in which the sculpture is very regular, but the depres¬ 
sions caused by the wearing off of the nodes commencing to show 
below the suture on the body-whorl—X 3. 

Portion of the characteristic sculpture highly magnified. 

A specimen resembling Fig. 10— X 2. 

Portion of the mouth, imperfect — X 2. 




EXPLANATION OF PLATE LXIH. 


. 1. Mdcrotirus niffromaculntnity up. iiov. 
la. „ „ top view of head. 

2. Co&lorhynehus innotahilU^ 8p. nov. 

2a. „ „ top view of head. 

(All the figures are of the natural size). 









EXPLANATION OF PLATE LXIV. 


HopHcht/ii/a hmwf'lN, np. nov. 
(Reduced). 








EXPLANATION OF PLATE LXY. 

Latr&illopsis pettmHf Grant, 
(Keduced). 





EXPLANATION^ OF PLATE LXVI. 


1. Leda pala^ Hedley. 

2, 8. Leda foriis, Hedley'-^hinge and exfct>rior. 

4, 6. Thyaeita albigena^ Hedley—hinge and exterior. 

6. Cuipidaria alveata, Hedley. 

7, 8, 9, 10. Turquetia iniegta^ Hedley—liinge, profile, exterior and 

interior. 

11, 12. Lucina indufa, Hedley—hinge and exterior. 




EXPLANATION OF PLATE LXVII. 


Fig. 13, 14. Liotia capit ata^ Hedley. 

„ 15. Risxoa profundio)\ Hedley. 

„ 16. Pprene habylonica^ Hedley. 

„ 17. Philine o>tcitans^ Hedley. 

„ 18. Rpitonium hellicosum^ Hedley. 

„ 19. Turriiella cuHalis^ Hedley. 

„ 20. Immature example of Tib&Ha nitidula^ A AdaitiM, ina Ivertently 

included in this plate. 

„ 21. Arcularia dip*ffroide»t Hedley. 






EXPLANATION OF PLATE LXVIII. 


Fig. 1. Corpse with the head enveloped in a dilly bag, slung on a pole sup¬ 
ported by two forked uprights—^Margaret Bay, (^pe York Penin¬ 
sula. 

2. Mourner wrapt up in fishing nets belonging to his deceased fatlier 
for whom he mourns. Me Ivor River, North of Cape Bedford. 
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Pr.ATK LX VI 11- 



<'•. PYM. j>li(>i(). (iijT. i). 
w. h. worn, piL.io. (iijr. A) 





Kig. 


EXPLANATION OF PLATK LXTX. 


1. Decorated fibula—pau-to or pau-uto—carried about slung either fronr 

around the forehead so as to hang over the nape of the nock, or 
else over the forearm, bj the near relatives of a deceased person. 
The ends of the bone are encased in guin-eement and the latter 
vrrapped with bark-string and Dendrobium lashing ; the sliaft is 
encascjd in a wrapping of Emu feathers boimd with bark*string. 
Nggerikudi Tribe, Pennefather awnd Batavia Bivers, Cape York 
Peninsula. 

2. Anotlier example of the same, the extremities of the bone not en¬ 

cased in gum-cement and the Emu feather wrapping secured with 
human hair-string; the suspending string is a piece of fabric. 
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Platk lx IX 







EXPLANATION OE PLATE LXX. 


FigB> 1 and 2. Ornaments said to contain portions of a deceased person's 
fiedi worn hy the arenging relatiyes in similar positions to the pau-to (Plate 
Ixiz.). These are oompoem outwardlj of a mass of gum*cement novered in 
the upper position with soft yellow fnr (? Phalanyer), and below studded with 
Abrug pfficaioriuf seeds. They are the lin-ji-ila of the Middle Palmer Biver 
natdyes. 
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Tlatk LXX. 




EXPLANATION OF PLATE LXXI. 


Figs. 1—8. Stages in dos!?ication on the Kussell River Goldfield, Cairns 
District. 
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Pi.vn: I NXl. 




H. SAI TMARSH, plml, . 



EXPLANATION OF PLATK LXXir. 


Figs. I—Stage’ in dessication on the Kosoweli River Ooldfield, Cairus 
District. 










EXPLANATION OF PLATE LXXIII. 


Fig. 1. Women mourners—parta-maro, or plaster possessors—with their 
heads plastered with blobs of part a or burnt gypsum, causing the 
whole head of hair at a distance to appear one mass of white. 

' Boulia District. (Reproduced from the “ Queenslander,** Nov. 2, 
1901, by kind permission of the Editor). 

„ 2. The two forked uprights used to support the pole on which tlie 

bodies of young men placed in sheets of bark are slung previous to 
cremation j these uprights often give the only clue to the charred 
remains scattered about. Pennefather Biver, Cape York Penin¬ 
sula. 






EXPLANATION OF PLATE LXXIV. 


Aperture in a hollow tree-butt, at a height of from four to eix feet from the 
ground, through which the bonos of a deceaHcd person, after disinterment, 
were passed for final sepulchre. Coast line from Moekny on the north to 
Miriam Yale on the south. 
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ri.ATK Lxxrv- 



H. BARNtS. Junr., [■'liolD. 
Austr. Mu'^. 



EXPLANATION OF PLATE LXXV. 


Cassitkritk. 

Fig. 1. Emmaville. N. 8. Wales. 

,, 2. Elsmore, N. S Wales. Doublet on e (101). 

„ S. Elsinore. Fivcling on e in ortliographic projeetion. 

,, 4. Stantborpe, Queensland. Doublet on e. 

„ 5. The Olen, New England, N. 8. Wales. Fourling on e. 

„ 0. Hogue’s Creek, N. S. Wales. 

Forms « (100), w (110), r (280), A (120), e (101), # (111), r (231). 






Figs. 1 

Fig. 3 
» 4. 

„ 5 . 

Furms 


EXPLANATION OF PLATE LXXVI. 


Ckbvhsitk. 

2, Broken Hill, N. S. Wales. In orthographic and clinograplue 
projection. 

, Broken Hill, Twin on r (130). 

Washington Extended Mine, Whyte River, Ta^niania. 

Comet Mine, Hnndas, Tasmania. Trilling on tn (110). 

c (UOl), 6 (010), a (100), x (012), it- (011), » (021), p (031), ;>'(032), 
z (041), II (031), y (102), # (121), i? (Ill), o (112). 
















EXPLANATION OF PLATE LXXVII. 


CBBrSSITJS. 

Figs. 1, 2. Broken Hill, N. S. Wales. Arrowhead twin on r (130) in ortlio* 
graphic and clinographie projection. 

Fig. 3. Broken Hill. Stereogram (the form s( 121) is inadvertently omitted). 
„ 4. Zeehan, Tasmania. Segments subscribed 1 and 2 are twimicnl to each 

other on m (110), as are those subscribed 3 and 4. 

(For lettering and indices see Explanation of Plate Ixxvi.). 










EXPLANATION OF PLATE LXXVIII. 


Fig 1. Barite. Commonwealth Mine, Wellington, N. S. Wales. 

Forms:~c (001), m (ilO), 17 (320),e (Oil), d (102), a (101),/(113), « (111), 

y ( 122 ). 

Fig. 2. Monazite. The Ghilf, N. S. Wales. Twin on a (100) projected on 

( 010 ), 

Fornw ; a ( 100 ), m (IIO), tc ( 101 ), .r ( 101 ), m ( 021 ), #> (III), z (311). 

Fig. 3. Scheehte. llillgrove, N. 8 Wait*#. 

Forms : (101), /> (111), v (131). 

Fig. 4. 8 t‘lieelit<‘. Moiiiii Rainna^, Tasiiiama. 

Figs. 3, 6 . Vesuviaiiite. Barraba, N. 8 . Wales Orthographic and clino* 
graphic projections. 

Formse (001), a (100), m (110), e (101), j? (Ill), t (831), s (311), * (812). 
Fig. 7. Heulandite. Werris Creek, N. S. Wales. 

Forms ( 010 ), « ( 110 ), a? ( 021 ). t ( 201 ), s ( 201 ), (Ill) 





EXPLANATION OP PLATE LXXIX. 


CHABAZnS. 

Fig 1. Ben Lomond, N. S. Wales. Penetration twin on vertical axis. 
ft 2. Ben Lomond. Apex of crjttal in plan ; both segments of the twm 
consist of three parte in parallel position. 

„ 3. Middlesex, Tasmania Penetration twin on vertical axis. 

Formsa (1120). r (1011), e (0112), n (0221), t (im). 




EXJPLANATIOK QV PLATE LXlX. 


Chabaziitx. 

In bftiAit, Ben Lomond. N. 8 Wales. 
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Pachydomella . 826 

chutus... ... ... 326 
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pala, Lbda ... ... ... 361 

palliolatuft, Misocalius ... 342 

Pandalus ... ... 366 

panda, NKOSEBAsrES ... 74 

panda, Scorpa:na. 74 

Rhaphidozoum ... 280 
panopoi, Kalacabus ... 162 

joa-noj^Oi.PoLYMBLA. 162 
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Hadacarijb ... 162 
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Parma . 69 
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Philine oscitans .361 
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philippensis. Monilea 214, 287 
'PURBITELLA ... 2X4 
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Rocuefortia acuminata 214, 288 

angasi 

.. 288 

lacfea . 214,288 

rosarumy Tetranychfs 

,, 164 

rosea, Acteon 

.. 285 

ro.Tea, Atlanta 

.. 285 

rosea, H^maphysalis 

.. 165 
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Tasman in ... 415 
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61 
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